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RETROSPECT OF THE YEAR 1904, 

Any retrospect of the year 1904 that fails to include 
a reference to the stupendous struggle that is being 
Waged by sea and’ land'in the Far East would be guilty 
ef a large omission. This is true, even when the 
point of view is taken, as in the present case, from a 
standpoint purely scientific. Much as we could wish 
that science were first and last. the handmaiden of 
peace, and that the growth of knowledge and the 
progress of invention and discovery meant the grad- 
ual extinction of the arts of war—we cannot shut 
our eyes to the fact that much of the interest in the 
present conflict, and all of its grim surplus of carnage, 
is directly traceable to the deadlier weapons that our 
twentieth century science has placed at the disposal 
of the combatants. : 

Most sincerely does the. ScrenTIFIC AMERICAN regret 
the fact, as disclosed by the present war, that the re- 
finements of science, instead of mitigating, as we 
had many of us fondly hoped they would, the horrors 
of war, have multiplied them. Contrary to expecta- 
tions, the struggles on land‘ have. proved that the 
awful destructiveness of modern implements: of war, 
so far from restraining the opposing forces and caus- 
ing them to fight at ranges at which the magazine 
rifle and the machine gun are not so deadly, has 
rather thrown them into the close embrace of death 
struggles, in which the hand-grenade and the bayonet 
are the preferred instruments of slaughter. The 
dream of.the philanthropist that science had made 
modern warfare so shocking and terrifying as to ren- 
der its. continuance impossible, fades pitifully away in 
the.presence of that awful panorama at Port Arthur, 
wheré the bodies ofbrave men lie rotting by the thou- 
sand on the snow-covered slopes of the fortifications, 
truce for burial: being deemed. incompatible with the ex- 
igencies of successful warfare. All-of which goes to 
prove that in seeking for a cure for the madness of war, 
we must look rather to moral than material forces. 
There is a hint in this, surely, in the fact that while 
Russia and Japan are locked in a struggle to the 
death, the nations of the world, among whom is in- 
cluded one of the parties to that struggle, have agreed 
to assemble in another Peace Congress at the Hague. 

RADIO-ACTIVITY. 

Although considerable experimenting has been done 
with the radium group of minerals, it can hardly be 
said that the year’s investigations have added’ much to 
our knowledge of the cause of radio-activity. Not:a 
little ‘speculating has been done as to the origin of the 
radium emanations, some of it mildly amusing, and 
some of real value. Prof. Rutherford, who has prob- 
ably. been ‘the most indefatigable radium investiga- 
tor of the year, if one may judge by the frequency of 
his: contributions to the scientific press, has published 
a most plausible theory of the hypothetical disintegra- 
tion of the radium atom, and reinforced his assertions 
by. experimental proof, wherever that has been possi- 
ble. : Many of the physicists who have been working 
in the field have so far extended their researches that 
many of the substances of common life may be consid- 
ered sources of rays. Notable among these men is 
Simpson, who has made very valuable tests of atmos- 
pheric radio-activity at high altitudes. Tommasina, 
too, has attracted not a little attention to himself by 
his discovery of the so-called “pyro” rays, given off by 
red-hot metal wires. These “pyro” rays bear a striking 
similarity to the radium emanations and like them 
may be classified into the well-known alpha, beta, and 
gamma rays. 

No doubt the most puzzling physical work of the 
year was that carried out by Prof. Blondlot in endeav- 
oring to convince a- doubting scientific world of the 
existence of his N-rays. The controversy which has 
raged over the problematic manifestations of Wels- 


bach: burners; ‘Nernst lamps, ‘flint, vibrating sonorous ~ 


bodies, and even such ordinary things as paper, is not 
likely to be settled until Blondlot consents to work 
with some skeptical opponent in the now famous 


‘ena of the rays. 
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Nancy laboratory where the rays were first discov- 
ered. Charpentier, who has assiduously advocated the 
existence of the N-rays, has outdone, from the stand- 
point of sensationalism, anything that Blondlot him- 
self has announced. He has proclaimed in no less an 
organ than the staid Comptes Rendus that the nerv- 
ous system of the living organism can be mapped out 
by means of a fluorescent screen, because the nerves 
have the peculiar property of rendering the N-rays un- 
usually luminous. That it should thus be possible to 
measure the force of muscular contraction, to note the 
activity of the brain, and indeed, to trace by substances 
rendered phosphorescent, the general arrangement of 
nerves in the human system, seenis an extraordinary 
feat. 

Prof. Wood of Johns Hopkins University has made 
probably the most thorough inquiry into the subject, 
and has come to the conclusion that even the photo- 
graphic proof offered by Blondlot must be rejected, be- 
cause the exposures were not timed with scientific 
accuracy. It must be confessed, however, that Prof. 
Blondlot, according to information he has supplied to 
the editor of this journal, has repeated his photo- 
graphic experiments with instruments more precise 
than those which Prof. Wood has so justly objected 
to, with the result that in his opinion the existence of 
the N-rays is more firmiy established than ever. Al- 
though we have ourselves been inclined to give Prof. 
Blondlot the-benefit of the considerable doubt there is 
in this matter, because of the unusual skill in obser- 
vation that seems necessary, still we must confess that 
the N-rays must be studied with more exact means 
than those adopted by Blondlot, before they can take 
their place with radium, thorium, and pyro rays as 
new discoveries. In Great Britain and Germany, the 
existence of these doubtful N-rays is boldly denied. 
At the University of Glasgow seven skilled observers 
were unable to note any of the characteristic phenom- 
In Germany, Prof. Lumner has in- 
geniously shown that many of the N-ray experiments 
can be imitated without employing any of the means 
prescribed by Blondlot, and that the effects observed 


- may be referred to processes taking place in the eye 


itself. On the’ whole, the best that we can do is to 


’ place a question mark beside the N-rays and hope that 


the coming year may end a debate over which too 
much ink has been spilled. 
CIVIL ENGINEERING. 

Probably the most important event in the world of 
civil engineering during the year was the opening of 
the Rapid Transit Subway in this city. While this 
is not by any: means the first subway built to accom- 
modate -the passenger traffic’ of a large city, 
it is certainly the ‘first «attempt to provide 
a@ genuine express service ‘Over a four-track 
¢unnel road. «The system has ‘peen in operation 


‘long enough to prove that it is possible to run an 
‘uiderground service of fast trains under short head- 
' way’ with a minimum of risk and a maximum of 


punctuality and general comfort—all below the surface 


-of the ground and entirely independent of street traf- 


fic. Its success has sounded the doom of the elevated 
railway, as’such, and most of those who read these 


‘lines will see the day when every elevated structure 


will be removed from our streets, and when practically 
all the main avenues of surface travel will be dupli- 
cated by a system of electrically-operated subways 
constructed beneath them. This year has seen the 
completion of the first of the two single-track tunnels, 
which" will serve to connect the New Jersey surface 
trolley system’ with the underground system in New 
York. ‘The second or northerly tunnel is making un- 
expectedly rapid progress, thanks to a new shield of 
excellent design, and is now nearly one-half completed. 
Work is in active progress‘on the Pennsylvania Rail- 
road tunnels: from New Jersey to Long Island; the 
shafts have been driven, and the tunnel excavation is 
under way. The huge excavation at. the site of the 
terminal station is making fair progress; but it must 
necessarily be many months before it can be carried 
down to a uniform depth of forty feet below the street 
level over an area measuring 500 feet in width by 
1,800 feet in length. Toward the close of the year 
the plans were made public of the large terminal sta- 
tion to be built by the New York Central Railway at 
the site of the present Grand Central station. This 
puilding will be unique in many particulars. It con- 
templates the entire separation of the express from 
‘the local service, the former being handled on the 
higher’ level of the station, on which there will be no 
less than forty-two parallel stub-tracks, and ‘the local 
service on a lower level, about forty feet below street 
grade, where there will be a number of stub-tracks 
anda loop, the latter enabling suburban trains to be 
run through the terminal without switching. The 
station building proper will cover a block of ground 
measuring from 300 to 625 feet in width by 680 feet 
in length, and it will include a vast concourse 160 feet 
in width, 470 feet inlength, and 150 feet in height. 
The operation of the trains in the station, the yard, 
and for forty miles of the main lines, will be by electric 
power, which will be furnished from two 40,000-horse- 


287,240 pounds; 
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power central stations, located one on the Hudson 
River, and one on the East River. The past year has 
Seen the opening of the unique system of freight sub- 
ways, which has been built below the business por- 
tion of the city of Chicago. It includes a series of 
trunk lines running beneath the principal streets, 
with feeder lines extending below the cross streets, 
whereby freight may be taken from the terminal sta- 
tions of the great roads that center in Chicago direct 
to the shipping floors of the various business houses. 
Twenty miles out of the sixty miles of tunnels com- 
templated by this scheme have been completed. Limi- 
tations of space prevent any lengthy reference to the 
extension of the subway systems in the leading cities 
of Europe. The power station at Chelsea, London, the 
second largest in the world, built for the operation of 
those underground roads in London which were form- 
erly operated by steam, is approaching completion; 
and excellent progress has been made in the con- 
struction oi the various deep tunnel] roads that are 
under construction below that city. Work has also 
been prosecuted vigorously on the ambitious scheme 
of subways laid out below the city of Paris; and care 
is being taken, both in the construction of station 
exits, and of the rolling stock, to provide against a 
repetition of the loss of life by fire and suffocation 
which occurred last year. Although several bridges 
that will be: among the largest in the world are under 
construction, none of them have been opened. during 
the past twelve months. These include the monu- 
mental bridge at Quebec, crossing the St. Lawrence, 
which when completed will contain the longest span, 
1,800 feet, of any bridge in existence; the cantilever 
bridge over the Hast River, at Blackwell’s Island, 
which includes two notable river spans, one 984 feet 
long, and the other 1,182 feet in length; and the Man- 
hattan suspension bridge over the East River, with a 
main span of 1,470 feet and a suspended floor of 120 
feet in width. The piers and anchorages of the former 
bridge are completed, and the erection of the steel 
work is about to begin. Of the Manhattan suspension 


_ bridge, than which there is not a great engineering 


structure in the wide world more urgently needed, 
nothing has been completed beyond the masonry piers, 
and three years of valuable time have been lost.as 
the result of this great work being made the mere sport 
of municipal politics. The preliminary investigation of 
the Panama Canal Commission has resulted in the agi- 
tation of the question of building a sea-ie~el canal, as 
originally planned by De Lesseps. The surveys have 
shown that it is possible to divert the floods of the 
Chagres River to the Pacific by cutting an eight-mile 
tunnel through the divide; and although a sea-level can- 
al will cost fifty per cent more, and take twice as long 
to build, as.a canal with locks and a 90-foot summit 
level, the indications are that this will be the plan 
finally accepted. 
STEAM AND ELECTRICAL RAILROADS. 

The statistics of the steam railroad system of the 
United States show that over 4,000 miles of new road 
was built last year, bringing the total up to the re- 


“markable figure of about 207,000 miles, on which the 


annual traffic receipts amount to nearly $2,000,- 
000,000, and the net receipts to nearly $700,000,000. 
Apart from the pending introduction of electric in 
place of steam haulage on trunk railroads, there is 
nothing strikingly new to record, either in the con- 
struction of the roadbed or in the equipment of our 
railroads. The really stupendous work of relocating and 
reconstructing the western transcontinental roads, and, 
to a less extent, some of the eastern roads, has been 
prosecuted during the year, though on:a more moder- 
ate scale than characterized the year preceding, the 
Pennsylvania system in particular having greatly re- 
duced its expenditures for reconstruction. The. size 
and weight of rolling stock appears to have about 
reached its practical limit, at least as far as passenger 
and freight cars are concerned. Not so however with 
the motive power; for at the St. Louis Exposition 
there were shown two freight locomotives, one .of 
which, a Baldwin tandem-compound type built for 
the mountain division of the Santa Fé system, weighed 
while the other, built by the Ameri- 
can Locomotive Company for the mountain division 
of the Baltimore & Ohio Railroad, weighed 334,500 
pounds. The coming type for express passenger serv- 
ice is the four-cylinder, balanced compound, either of 
the De Glehn type, with the pairs of high-pressure and 
low-pressure cylinders driving on separate axles, or of 
another type, that finds much favor, in which all four 
cylinders connect to a single axle. The former system 
is represented in this country by the Cole engine, as 
used on the New York Central, and the latter by the 
Baldwin type, as built for the Chicago, Burlington & 
Quincy Railroad. The speed of passenger trains has 
accelerated somewhat during the year, but it has evi- 
dently about reached the limit, at least under steam 
traction. In the speed and number of trains run the 
English and French services are greatly in advance of 
ours in the United States, although there are no trains 
in Europe that have so high a scheduled running speed 
as those that are put in service between Philadelphia 
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and Atlantic City during the summer season. As the 
result of the construction of more powerful locomotives 
for their express trains, the English railroads have 
again taken the lead in fast running, for they now 
maintain in regular service a total of fifty-three daily 
trains scheduled to make a speed of 55 miles an hour 
and over from start to stop, the speeds ranging from 
55 miles to 61.7 miles per hour. France has a total 
of thirty-five daily express trains with schedule speeds 
of from 55 to 60.8 miles per hour. Mention should 
be made of the run on the Great Western Railway, 
England, made during the year, when a train took 
the American mails from Plymouth to London, a dis- 
tance of 24634 miles, at an average speed of 65.49 
miles per hour for the whole journey, the last 36 miles 
-being covered at a rate of 79.17 miles per hour. The 
great weight of American express trains prohibits any 
such speeds as these in regular everyday service, but 
with the advent of electrical traction on our trunk 
railroads it is probable that we shall take the lead in 
express service. 

This brings us to the question of the application of 
electric traction to the trunk lines, not merely for 
their suburban service, but for long-distance travel 
between widely-separated centers. Pioneer work on 
a most ambitious scale has been begun by the New 
York Central in the electrifying of its terminal sta- 
tion and suburban traffic. Undoubtedly the most in- 
teresting feature of this work is the fact that the 
express service will be operated electrically for a dis- 
tance of forty miles out of New York; and upon the 
results obtained with the powerful electric locomotives 
now being built at Schenectady will depend, to an ex- 
tent that cannot just now be definitely stated, the 
question of the extension of electric traction over such 
stretches of road as lie between New York and Chi- 
cago, Boston, Pittsburg, and Washington. In this con- 
nection mention should be made of the competitive 
trials now being carried out in Germany between steam 
and electric traction over the Berlin-Zossen stretch of 
road, on which a speed of 131 miles an hour was reach- 
ed by an electric car in 1908. Several high-speed ex- 
press locomotives of special design are being tested; 
put up to the present time there have been no results 
that would give reason to believe that for hauling 
heavy trains at speeds of 80 to 100 miles an hour the 
steam locomotive can compete with electric traction. 

On the other hand, the results already obtained 
during the experimental runs of the New York Cen- 
tral electrical locomotive on a six-mile stretch of their 
track near Schenectady are very satisfactory. The trial 
track is only six miles in length, and consequently 
there is not time for the locomotive to reach the limit 
of its acceleration when hauling trains of different 
weights; but the data thus far secured prove that this 
electrical locomotive has all the powers of rapid accel- 
eration which is one of the best features of this form 
of traction. Its total weight is 95 tons; its maximum 
horse-power, 3,000; and the maximum drawbar pull is 
32,000 pounds. It is of the gearless type, that is to 
say, the armatures are mounted direct on the axles, 
and the field magnets are rigidly connected to the 
frame. Already, in the course of the tests, a speed of 
63 miles per hour has been reached with an eight-car 
train, and 72 miles per hour with a four-car train; and 
in the starting test a speed of 30 miles per hour has 
been reached in 60 seconds with an eight-car train, 
weighing with the locomotive 431 tons, which is an ac- 
celeration of one-half mile per hour per second. With 
a four-car train weighing with locomotive 265 tons, 
the acceleration was at the rate of 0.8 of a mile per 
hour per second. If we remember that this locomotive 
was built to do certain work and no more, we can see 
what possibilities of increase in the weight of trains 
and in the-running speeds exist in the electric locomo- 
tive. This engine weighs 95 tons, andvcan possibly 
develop..a,maximum horse-power as high as 3,500. It 
would be quite feasible to build a locomotive for high- 
speed service, of 5,000 horse-power and 125 tons weight, 
that would not overtax the track and bridges. How- 
ever, if the New York Central venture leads to the gen- 
eral electrification of the trunk road for long distances, 
it is probable that the Sprague system of multiple- 
control, with the motors on the car axles, will be pre- 
ferred. ‘Meanwhile the trolley road systems through- 
out the country are gradually approaching the steam 
railroads in the solidity of their tracks, the size of 
their rolling stock, and the general comfort of travel. 
Already on interurban roads the electric sleeping car 
and the electric dining car have made their appear- 
ance, and are giving good satisfaction. 

MERCHANT MARINE, 

There are several respects in which the year just 
closed_is a notable one in the annals of the merchant 
marine. In this country we have seen the putting 
into commission of the “Minnesota,” the first of two 
huge American-built freight and passenger steamers 
of the type that is now becoming so generally popular. 
This vessel is 630 feet long, 73 feet broad, and 56 feet 
in molded depth,. with a displacement at a draft of 
3614 feet of, say, 35,000 tons. These two vessels will 
ply on the Pacific between Seattle and Oriental ports. 
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Another notable vessel of the same type is the “Baltic” 
uf the White Star Line, which made her maiden trip 
to this port during 1904. With a length of slightly 
over 725 feet, a beam of 75 feet, and a molded depth 
of 49 feet, this vessel has a total displacement at max- 
imum draft of 40,000 tons, and she is at present, on 
every point of comparison, the largest ship in the 
world. The most important event of the year, per- 
haps, was the recommendation of the expert commis- 
sion of the Cunard Company that turbine engines be 
installed in the two new Cunarders, and the letting of 
the contract for building these vessels, each of which 
will cost about six and a half million dollars. The 
money for their construction is loaned by the British 
government, which has the privilege of taking them 
up at short notice for use as armed cruisers. The lat- 
est authentic figures regarding the dimensions of these 
ships are as follows: Length over all, 790 feet; beam, 
874% feet; molded depth, 60 feet; horse-power, 75,000, 
distributed among four shafts. The speed will be 25 
knots an hour; but judging from the excellent results 
obtained in recent vessels propelled by turbines, it is 
not unlikely that 26 knots will be reached on the trial 
trip. The year has seen the launch of the “Victorian,” 
the first ocean liner to be equipped with turbines; and 
the vessel will make her maiden trip some time dur- 
ing the present year. Mention should also be made 
of the passage of the turbine-propelled freight and 
passenger steamship, the “Loongana,”’ from Glasgow 
to Australia in thirty and a half days, the speed vary- 
ing from 16 to 18 knots an hour. The turbines 
showed superior economy, and an all-round greater 
efficiency in service of this character over the ordi- 
nary reciprocating engines. 
NAVAL AND MILITARY. 

The lessons of the Russo-Japanese war are bound 
to have a marked effect upon the design of naval and 
military war material. Already, indeed, the naval cam- 
paign has shown its effect in the latest designs for 
warships authorized by various governments. It is not 
our intention at this time to give any resumé-of the 
events and lessons of this conflict, and we shall re 
serve such matter for an article in our succeeding 
issue; but we may here point out that the tactics of 


' the Japanese in electing to fight their naval engage- 


ments at extremely long ranges, frequently twice as 
great as that employed during the battle of Santiago, 
has shown the great value of high-powered ordnance, 


’ especially if it is mounted on a ship that possesses 


superior speed. It is the carrying powers of the big 
gun that render accurate and destructive long-range 
shooting possible; and if the ship that mounts the 
heavier artillery also possesses higher speed, she can 
choose her distance and play upon the enemy without 
his being able to make an effective reply. This was 
done by the Japanese, both in the engagement between 
battleships on August 10, and the engagement between 
armored cruisers a few days later. Consequently in 
the latest designs for British battleships of the “Lord 
Nelson” class, the 6-inch gun is abolished altogether, 
and the armament consists of four 12-inch and ten 9.2- 
inch, all carried in turrets on the upper deck, with a 
command of from 22 to 26 feet above the waterline. 
The new Japanese battleships have four 12-inch, four 
10-inch, and twelve 6-inch guns. The latest Russian 
battleships now building in the Baltic are to carry 
four 12-inch and twelve 8-inch guns, and it is not un- 
likely that our next new battleship designs will pro- 
vide for four 12-inch and ten 10-inch guns, all in tur- 
rets. The war has brought about some marked changes 
in the relative standing of the navies of the world. 
At its opening Russia stood third in a comparison on 
paper of naval strength. To-day she has lost seven 
battleships, four armored cruisers, seven protected 
cruisers, and several gunboats and destroyers, of a 
total displacement of about 175,000 tons; and these 
ships are the very cream of her navy, being of her 
latest construction. This.loss forces her to drop from 
third to fifth position. If the Baltic fleet should be 
sunk or captured, which certainly is not unlikely, it 
will mean that her modern navy is absolutely wiped 
out of existence, and that she will have to begin de novo 
in the construction of another. At present the ranking 
of the naval powers is Great Britain, France, Germany, 
United States, Russia, Italy, Japan. If all the ships 
now building were completed, the order would be 
Great Britain, France, United States, Germany, Russia, 
Italy, Japan. There has never been a year in the his- 
tory of the United States navy when so large an addi- 
tion was made to our naval strength. This is due to 
the fact that many of the ships that were launched 
or put in commission this year should have been de- 
livered from one to two years earlier. Among the 
launches are such fine vessels as the battleships “Louis- 
iana” and “Connecticut;” the battleships “Georgia,” 
“Nebraska,” “Rhode Island,” and “Virginia,” of the 
“Georgia” class; the “California” and “South Dakota” 
and “Tennessee,” of the armored cruiser class, and the 
protected cruisers “Milwaukee” and “Charleston.” The 
speed trials of our later ships, particularly the armor- 
ed cruisers, have been quite satisfactory, and altogether 
the progress of construction ig far more rapid than it 
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was two or three years ago. There has been no change 
of great moment in our naval ordnance, which continues 
to be manufactured on the patterns brought out during 
the administration of Rear-Admiral O’Neil as Chief of 
Ordnance. These guns have a designed velocity of 
2,800 and 2,900 feet per second, on paper, and probably 
they are good for a service velocity of 2,700 feet per 
second. The service charges have been Somewhat re- 
duced by a general order sent out during the year. A 
new 45-caliber 12-inch piece is being built, which will 
be one of the most powerful 12-inch guns in existence. 
In speaking of the tendency to introduce heavier-cali- 
ber guns in the secondary battery, it is gratifying 
to reflect that this has been the practice in our navy 
ever since the period of reconstruction set in in the 
early eighties. The 8-inch gun has ever been a promi- 
nent weapon on United States battleships. It is prob- 
able that in the future our ships will settle down to 
three standard types—battleships of 16,000 to 18,000 
tons, armored cruisers of from 14,000 to 16,000 tons, 
and swift scouts of 24 to 26 knots speed and of about 
4,000 tons displacement. So swift has been the devel- 
opment of this new classification, that we have on our 
hands a miscellaneous lot of nondescript vessels, such 
as the 16-knot cruisers of the “Denver” class and the 
poorly-protected vessels of the “Milwaukee” and 
“Charleston” class, which it is safe to say will never 
be duplicated in our future building programmes. The 
torpedo boat has been shorn of much of its terrors 
during the present war. Vigilance, eternal vigilance, 
is the best defense against its attack, and its value, 
like that of the submarine, will in the future be rather 
moral than material. 
STEAM ENGINEERING. 

In a review of the most important events in steam 
engineering during the past year, we are confronted 
at once with the fact that the steam turbine looms up 
more ‘strikingly than ever as the prime mover of the 
future in many specified lines of work. Elsewhere in 
this review we have spoken of its rapid strides in the 
merchant marine, for which it is admirably suited. 
As compared with the reciprocating engine, it is ata 
disadvantage when running under light loads, and this 
is particularly noticeable in-marine work. The report, 
given out by the British naval authorities, of compar- 
ative trials of identical cruisers fitted with reciprocat- 
ing engines against a similar cruiser fitted with tur- 
bine engines, showed that although at speeds of 14 
knots and under the turbines were less economical, 
at speeds above 14 knots they showed a superior 
economy which, as maximum. speed was approached, 
was simply astonishing. The maximum horse-power 
developed by the reciprocating engines was 9,600, and 
the maximum speed 22.24 knots. The turbine engines 
showed a maximum development of 14,000  horse- 
power, and a maximum speed of 23.63 knots an hour. 
The coal consumption at these speeds was 2.65 pounds 
per horse-power hour for the reciprocating engine, and 
1.74 pounds per horse-power hour for the turbine en- 
gines. With 750 tons in their bunkers, the recipro- 
cating engine cruiser could steam for 2,140 knots at 
20 knots an hour, .whereas the turbine-driven ship, at 
the same speed, would not exhaust her whole supply 
until she had covered 3,160 knots. The results ob- 
tained in land service have been equally favorable. 
The reliability of the type was shown in the 600- 
horse-power Westinghouse-Parsons turbine, that was 
exhibited in the Machinery Building at the World’s 
Fair. This engine was started.on June 20, ard ran 
continuously at a speed of 3,600 revolutions per min- 
ute, and under great fluctuations of load, until it was 
stopped on December 2. On opening the machine it 
was impossible to detect any signs of wear whatever. 
In .central station service, the turbine has now estab- 
lished itself as the accepted type of drive for the elec- 
tric generator. The most prominent types in this 
country are the Parsons and the Curtis, and in Europe 
the Rateau. They are being built in units of as high 
as 11,000 horse-power each, and the new power stations 
to supply current for the electrical operation of the 
Pennsylvania and New York Central Railroad systems 
in this city are to be equipped entirely with steam tur- 
bines. In general reciprocating engine practice there 
is a tendency toward the use of higher steam pres- 
sures and the more extended application of superheat, 
hot forced draft, and other refinements for producing 
a high economy. 

AERIAL NAVIGATION, 
In that most fascinating and difficult field: of exper- 


iment, aerial navigation, there has been much ac- 
tivity, but very few results of a satisfactory na- 
ture; that is to say, results that would lead us to 


regard the practical commercial airship or aeroplane 
as a possibility of the near future. Dr. Barton, whose 
aeroplane balloon is one of the largest and most pow- 
erful yet constructed, suffered from an accident which 
seems to have prevented his putting his airship to the 
test. Santos-Dumont, who entered his latest machine 
for the contests at the St. Louis Fair, was the victim 
of treachery at the hands of some unknown person 
at St. Louis, and carried his mutilated airship back 
(Continued on page 6.) 
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A GEARLESS TWO-SPEED BICYCLE, 

Notwithstanding thé aversion that bicyclists have 
for back pedaling, the Manufacture Francaise d’Armes 
et. Cycles of Saint Etienne, France, taking as a basis 
the, fact that back pedaling entirely abolishes the dead 
point, more rationally and completely utilizes the mo- 
tor muscles, and gives greater. efficiency than direct 
pedaling, has just constructed a very interesting two- 
speed and free-wheel machine. The two speeds are ob- 
tained instantaneously, automatically, and while run- 
ning, with a single chain without gearing or control- 
ling mechanism. 

It is, upon the whole, an ordinary bicycle, but one in 
which the chain runs over two sprockets instead of 
one and gives, without supplementary friction, one 
speed by pedaling in the usual manner and another by 
back pedaling. For changing the gear, it suffices to 
change the direction of pedaling, an operation that 
may be performed instantaneously and so easily that 
it is possible to pedal one revolution forward and one 
backward, that is to say, to change the gear at every 
instant without any interruption in the operation of 
the machine. If the cyclist stops pedaling, the chain 
and sprockets will remain immovable and the machine 
will. come to a standstill. 

Thanks to a special arrangement of the pedal brack- 
et, the chain never pulls obliquely, but always directly, 
that is to say, parallel with the axis of the machine. 
Besides, it is only one of the halves of the chain that 


A SIMPLE TWO-SPEED BICYCLE. 


works. In direct or forward pedaling, it is the upper 
half, and in back pedaling, the lower. All the rest of 
the chain is slack and runs idly as in an ordinary bi- 
cycle. The small wheel merely supports the chain and 
reverses its motion. It is therefore submitted to no 
stress, and, as it serves to regulate the tension of the 
chain, there is no need of two rear stretchers, and the 
wheel is not apt to get out of order. 

This new machine weighs but a few ounces more 
than an ordinary bicycle, and all its parts are hand- 
some, very simple, exceedingly strong, and of careful 
construction. It offers, in fact, an ideal solution of 
the problem of a bicycle having two speeds and an 
automatic change of gear which is exceedingly simple 
and inexpensive. 
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A BAD CASE OF GUN EROSION. 

The high velocities and increased energy of modern 
guns have not been obtained without the sacrifice of 
other desirable elements in the gun. The most serious 
trouble that confronts the modern artillerist is the 
tendency of the smokeless powders, that are now ex- 
clusively used, to burn out the interior lining of a gun, 
particularly near the powder chamber. The powder 
itself is the cause of more or less anxiety because of 
its chemical instability. In our own navy we have 
recently seen the issuance of an order to reduce the 
charges in all guns using a certain brand of powder, 
of which extensive shipments had been made to our 
various vessels. ; 

But that is another story. The erosion, or burning 
out, of the interior tube of the gun, which is that por- 
tion in which the rifling is cut, and which is in imme- 
diate contact with the powder gases, is due to the 
high pressure and intense heat of the powder gases. 
At the instant that a charge is fired, even in the case 


of modern, slow-burning powder, a great volume of gas ; 


is generated, and being confined in the powder cham- 
ber by the projectile, its pressure rises to an enormous 


figure which, in the case of the service charges in the . 


United. States guns, is as high as 17 tons per square 
inch. This is accompanied by a proportionate rise in 
the temperature of the gases. If it were possible to 
look _imto the powder chamber at the instant of dis- 


charge, it would be found to be at a dazzling white | 


heat. As the projectile begins to move down the bore 
of the gun, these white-hot gases rush out of the pow- 
der chamber, and as they stream from the larger cham- 
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ber into the smaller, bore, they literally melt the hard. 
ened steel surface of the bore, the process being prob- 
ably assisted by some chemical reaction not yet thor- 
cughly understood. This erosion is further assisted, 
and, indeed, perhaps is primarily produced. by the im- 
perfect obturation or sealing by 
the copper rifling band of the 
space between the projectile and 
the walls of the gun. The gases, 
under the enormous pressure, 
quickly find out the very small- 
est way of escape past the’ base 
of the shell, and they stream at 
an enormous velocity, and still 
at a white heat, through any 
such slight opening, and melt 
the hard steel of the gun just as 
a’ stream of steam or hot water 
would cut its way through a 
block of ice. 

It must not be supposed, however, that all: modern 
guns, after firing 176 rounds, would be in the parlous 
state of the gun from which the specimen shown in 
our engraving was taken. This gun was an English 


piece, and it is well known that the English artiller- 


ists have had great trouble from erosion because of 
the quality of powder which they use. This powder 
is known as cordite, and the erosion is the price which 
the English pay for certain desirable qualities which 
are absent from oth- 
er powders that do 
not cause so much 
erosion. Cordite con- 
sists of 58 parts of 
nitroglycerine, 37 
parts guncotton, and 
5 parts vaseline, and 
it- is the large 
amount of nitrogly- 
cerine that is re 
sponsible for the se- 
rious eroding effects 
mentioned above. 
Bulk for bulk, the 
English powder is 
much more powerful 
than the United 
States navy powder; 
and according to Ad- 
miral O’Neil, the 
late Chief of Ord- 
nance, it requires 
only about half the 
weight of the charge for a given gun as compared 
with the nitro-cellulose powder used in our own guns; 
consequently, there is a.great reduction in the weight 
of ammunition, and a given number of charges will 
make a proportionately smaller draft upon the dis- 
placement of a vessel, while the individual charges 
are easier to handle at the guns. On the other hand, 
with the nitrocellulose powder, the life of the guns 
is very much longer. Indeed, the erosion trouble has 
been practically eliminated from 
the guns of our own navy. The 
English, however, consider that in 
view of, the advantages of light- 
ness and compactness, it pays in 
the long run to use a high nitro- 
glycerine powder, and reline guns 
when they become sufficiently 
eroded to impair their accuracy. 
They claim that the operation of 
relining, as practised in their gun 
factories, is not such a difficult or 
tedious operation as might be sup- 
posed. ed 

We.must confess to feeling a. 
strong prejudice against the use of 
a powder that commences to de- 
stroy the gun from the very com- 
mencement of its active service. 
On the other. hand, the Japanese 
are using the English type of ord- 
nance, and although they have de- 
veloped a new powder of their own 
at their home factories, we believe 
that it is a high-temperature pow- 
der of the same general character 
as.the English cordite. The pres- 
ent war should serve to give some 
very valuable data on this most 
important subject. 


Most of .the feldspar used for 
pottery purposes is. orthoclase, or 
the potash variety, which is found 
in granite, gneiss, syenite, and 
mica. schist. The basic. or .lime- 
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NEW PHOTOGRAPHIC LAMP. 

The “Regina” arc-lamp manufactory at Cologne has 
recently constructed a new type of electric lamp that 
remedies the manifold inconveniences of. the ordinary 
arc lamps employed for photographic purposes. Of 
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such inconveniences, one of the least is the production 
of ashes and poisonous gases. THe light given by a 
single lamp lacks steadiness, thus producing varia- 
tions in the exposures, and making it necessary to 
employ several lamps at once. Now, lamps generally 
consume 40 amperes at 110 volts, and this, in an ex- 
posure of 10 minutes, say for a tracing, represents 0.73 
kilowatt-hour per lamp and per tracing. Under such 
circumstances, each copy costs, merely for the expos- 
ure, from 20 to 40 cents. With the Regina copying 
lamp of the latest type, things are different. This 
apparatus, with the exceptionally long period of 250 
hours lighting with a single carbon, permits, through 
a proper limitation of the entrance of air, of utilizing 
nearly the whole of the’ energy in chemically active 
light. The arc lamp is employed on voltages as high as 
possible, and the arc has a length of about one inch. 
There is thus obtained a very great number of active 
luminous rays. There is evidently a great saving. in 
the current, and the work, it appears, is done five times 
as quick. With a current of 4 amperes at 220 volts, 
that is to say, for an energy of 880 watts, the new 
lamp is, photographically speaking, as efficient as an 
ordinary arc lamp that consumes 70.4 amperes at 55 
volts, or 3,872 watts. According to the experiments 
that have been made, it requires from 3 to 10 minutes 
to obtain an excellent copy of a blue print with a con- 
sumption of 880 watts. Reckoning the kilowatt-hour 
at 15 cents, the cost of exposure is reduced to from 1 
to 2 cents. The cost would evidently be much less in 
a private electric installation. 

During the contract trials of the new British battle- 
ship “Dominion,” the latest acquisition to the “King 
Edward VII.” class, a speed of 19% knots was at- 
tained. This is the highest speed that has ever been 
realized by a vessel designed by the Admiralty when 
running over a measured course. For this trial the 
engine room was closed down, all bulkhead doors were 
closed, the staff in’ charge was limited to ordinary 
battleship complement, and every condition was ex- 
actly the same as if the ship were actually in action. 
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soda feldspars are generally asso- 
ciated with dark-colored minerals 
from which they cannot be easily 
separated. 


Section of Inner Tube of an English Gun, Showing the Erosion by 


White-Hot Powder Gases. 
A BAD CASE OF EROSION, 
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THE MANUFACTURE OF MACARONI, 
BY W. FRANK M’CLURE. 

Macaroni, vermicelli, stellette, and other paste foods 
originally made in Italy, are manufactured from kinds 
of wheat which contain a goodly per cent of gluten. 
The flour obtained from these kinds of wheat, when 
mixed with water, forms a peculiar dough. In America 
the mixing is done by 
modern machinery, and 
this operation is followed 
by that of mechanical 
kneading, which results in 
producing a. firm, hard 
paste. A_ typical maca- 
roni mixing and kneading 
room is pictured on this 
page. 

The flour is dumped into 
the mixing vats by the 
sackful, and hot water by 
the bucketful is added. 
The stirring is done by 
means of revolving machin- 
ery in these vats, and is 
continued until the mix- 
ture takes the form of 
dough. This dough is 
rolled upon a flat surface 
by a large stone or iron 
weight, which, like the 
mixing machinery, _re- 
volves. The stone weights 
are somewhat antiquated, 
as they require an attend- 
ant’s efforts to keep the 
dough in proper position. 
The metal weights are in- 
geniously equipped with 
teeth, which keep’ the 
dough constantly in place. 
The kneading operation 
requires about a quarter 
hour’s time. Experienced 
Italians are, in many fac- 
tories, in charge of all the 
processes. 

The firm, hard paste 
from the kneader is removed to double-cylinder 
presses, in which it is forced downward through cop- 
per dies. On the size of these dies depends the size 
and shape of the finished product. Vermicelli comes 
from the press in mere strings or shreds. The diame- 
ter of the ordinary macaroni, which is in the form of 
a hollow tube, is well known to everyone. Then 
there are the fancy shapes squeezed from a horizon- 
tal press. Other forms of the product of a macaroni 
factory are mere chunks or noodles. 

The lengths of- macaroni or paste foods are almost 
as varied as the thicknesses... The macaroni which is 
coming from the press shown in the photograph is cut 
off by the attendant, knife in hand, at intervals of 
four or five feet.--Vermicelli may be but six or eight 
inches in length. In connection with the horizontal 
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presses, from which come the short lengths and fancy 
shapes, there is a knife which works automatically. 

The long strips of macaroni, after coming from the 
presses, are placed evenly over racks. The racks are 
then hurried away to the drying rooms. The short 
Mechan- 
Before cur- 


fancy shapes are dried and cured upon trays. 
ical fans assist in all drying operations. 


The Mixing and Kneading Room. 


ing, the strips of macaroni are sometimes placed be- 
neath blankets to moisten them. This keeps them 
from subsequently cracking in the curing room. In 
the cool air of the curing room, the macaroni is al- 
lowed to remain nearly a week, and then it is ready for 
packing.. Before packing, the long strips are care- 
fully inspected, and any that is found defective is 
piaced by itself and sold for a less price. The perfect 
strips are packed in long boxes and shipped to the 
jobber. The processes of drying and curing may differ 
slightly in different factories or in the making of 
different kinds of macaroni. In some instances, the 
drying must proceed more slowly. Some may have 
wondered why macaroni, where larger than strings or 
shreds, is made’hollow. The reason is that it may 
cook more uniformly. Those engaged in the making 
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of macaroni in the United States report a steady in- 
crease in the demand for this commodity. This in- 
crease does not come wholly from among the foreign- 
ers, but from Americans as well, who are fast learning 
to like a food which has been universal among Ital- 
ians far back in history. There are numerous facto- 
ries in the United States, using in the neighborhood 
of fifty barrels of flour 
per day in the manufac- 
ture of these paste food 
products. 

The encyclopedias tell 
us that macaroni was orig- 
inally but lumps of paste 
and cheese squeezed into 
balls. In its infancy, the 
manufacture of macaroni 
was one cf the chief indus- 
tries of Genoa, and the 
wheat for its production 
was brought in largest 
quantities from Sicily. A 
long time ago in Italy the 
dough or paste was rolled 
into sheets, and the de- 
signs were stamped from 
these sheets. 
ek 


An Electrolytic 
Telephone. 


In connection with the 
Jubilee Exhibition held by 
the German Electrical So- 
ciety, in Berlin, at the end 
of November, Mr. E. Ruh- 
mer exhibited a rather 
curious apparatus in the 
shape of a novel telephone 
receiver (the electrolytic 
telephone). This remark- 
able apparatus, which 
could be called a “speak- 
ing accumulatdr,” consists 
mainly of an electrolytic 
cell, including electrodes 
of unequal size. On being 
traversed by microphone 
currents, this cell renders truly any words spoken into 
the microphone to which it is connected. By means 
of two hearing tubings, similar to those of a phono- 
graph, the words spoken at the sending station may 
be perceived with a high distinctness, 

0 or 
A Shadow Clock. 

A clock which seems to be pre-eminently adapted 
for the sickroom or hospitals is the invention of Prof. 
Hirth, of Munich. It consists merely in the depression 
of a button, which cuts in a small electric lamp placed 
under the dial of an electrically-illuminated clock, 
throwing the shadow of the face and its hands upon 
the ceiling, in a highly magnified state. Viewed from 
the bed of a reclining invalid, it obviates the irksome 
eraning of the neck. 


Macaroni Presses, 


Room in Which the Macaroni Is Inspected and Packed for Shipment. 
THE MANUFACTURE OF MACARONL 


6 


(Continued from page 3.) 
to Europe in disgust. Perhaps the most persistently 
active of all the airship inventors is Lebaudy, who, 
with his new machine, No. 2, has made altogether some 
fifty ascents. To him is due the credit of having accom- 
plished the longest continuous trip on record. The 
much-advertised airship contests at St. Louis proved to 
be a miserable fiasco. In view of the results it cannot 
be denied that the management, in placing a speed 
limit of not less than 20 miles an hour upon competi- 
tors, was guilty of a grave mistake; for it was certain 
beforehand that, in the present state of the art, no 
machine could be built with a reasonable expectation of 
complying with such a restriction. The only really 
creditable work done at St. Louis was the successful 
flights made by the Baldwin machine. Of the aero- 
plane we have heard comparatively little during the 
year. Baden-Powell has continued his gliding experi- 
ments, and is gathering much useful data for future 
work. The Wright Brothers, in this country, who in 
1903 made the first successful flight with an aeroplane, 
self-propelled and carrying its operator, have recently 
made a flight, the particulars of which have not been 
given to the public. Mention should be made in this 
connection of the successful experiments made by the 
French and Italians with what are known on the Conti- 
nent as “ballons sondes.’ These are small balloons 
furnished with self-registering meteorological. instru- 
ments—barometers, thermometers, etc.—which are 
set free and rise to enormous heights. They con- 
tain a notice to the finder that on their being re- 
turned to the sender a specified reward will be given. 
AUTOMOBILE AND MOTOR BOAT. 

The past year has seen a greater development of 
the automobile, at least in the industrial sense, than 
any of its predecessors. Out of the motley variety of 
types, shapes, and sizes that were developed during: the 
earlier growth of the industry, there.have survived 
certain desirable types and makes which will probably 
be the standards for at least several years to come. 
The accepted type of racer is a machine of from 60 
to 90 horse-power, with vertical cylinders carried above 
the front axle with a bevel-gear drive direct to the 
rear axle. The 24-horse-power tonneau touring car 
.seems to be accepted as the maximum-powered ma- 
chine for touring and general pleasure purposes. The 
possession of the wonderful track at Ormond Beach 
served for a while to bring the records for high speed 
to this side of the Atlantic, and Mr. Vanderbilt’s rec- 
ord, made on a 90-horse-power Mercedes, of 1 mile in 
89 seconds, and 50 miles in 40 minutes 49 4-5 seconds, 
must long remain as one of the most notable high- 
speed achievements in the history of the automobile. 
Very creditable was the performance of Rigolly, 
who, on a 100-horse-power Gobron-Brillié machine, 
cOvered the mile with a standing start in 53 3-5 sec- 
onds. The Gordon Bennett race, over a course 327.4 
miles in length, was won by Théry, who made an ay- 
erage speed of just under 60 miles an hour for the 
whole distance. At the Ostend races Baras, on a Dar- 
racq machine, eclipsed Rigolly’s performance by cov- 
ering the mile from a standing start in 48 3-5 seconds. 
The supreme speed effort of the year was achieved in 
these races, when Rigolly covered the flying kilometer 
at a rate of 103% miles per hour. America is rapidly 
becoming a strong competitor of Europe in the produc- 
tion of racing cars. Evidence of this is seen in the 
track records made by Oldfield late in the year, when 
he made the mile in 521-5 seconds and the 10 miles 
in 9 min. 123-5 sec., easily beating Théry, the win- 
ner of the Gordon Bennett race of 1904. The records on 
the race course find their counterpart in some excellent 
endurance performances on country roads, chief among 
which is the transcontinental trip from San Fran- 
cisco to New York, made by two men in a 10-horse-pow- 
er air-cooled runabout, in the short time of thirty- 
three days, which is twenty-eight days less time than 
was occupied in the previous fastest trip. The dis- 
tance covered was 4,500 miles. Toward: the close of 
the year the. very: successful Vanderbilt cup contest 
was inaugurated by a race on Long Island over a 
course on which the actual racing distance was 284.4 
miles. The race was won by a Panhard 90-horse-power 
machine, which maintained an average’ speed of 52.2 
miles an hour for the whole distance. 

Closely allied to the automobile is the motor boat; 
for the latter owes its origin to an enthusiastic French 
automobilist, who conceived the happy idea of putting 
a high-powered automobile engine 
structed shell, and directing the craft with a regulation 
auto steering wheel. The idea “caught on” at once, 
and out of.this venture has developed the speedy craft 
of to-day. The events of the year were the race off 
Cowes for the Harmsworth cup, which was won by the 
French boat “Tréfle-a-quatre’; and the race for the 
gold challenge cup of the American Power Boat Asso- 
ciation, won by the “Vingt-et-un.” Mention should 
also be made of a race from New York to Poughkeepsie, 
which was won by a boat called the “XPDNC” in 5 hrs. 
11 min. and 50 sec. at an average speed of 26.29 statute 
miles per hour. The “Onontio,” a-new American boat 
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of 175 horse-power that was completed late in the 
year, on her trial trip covered the mile at a speed of 
28.42 statute miles per hour. The improvement of the 
motors, particularly as to their reliability, has greatly 
stimulated the motor-boat industry, and apart from the 
interest which will be aroused by future high speed 
contests, there are indications that the cruising motor 
beat will ultimately rival,. if it does not exceed, the 
sailing yacht in popularity. 
WIRELESS TELEGRAPHY. 

During the past year wireless telegraphy has con- 
tinued to establish ‘itself as an art of assured commer- 
cial value and practicability. The Marconi system in 
England, Italy, and to a certain extent in the United 
States, the Slaby-Arco Company in Germany and Rus- 
sia, and the De Forest Company in this country have 
greatly extended their field-of operations, and. with one 
or other of these concerns the various governments 
have made some substantial contracts. De Forest has 
brought out a new telephonic receiver of great sensi- 
tiveness, which consists of a small metal cup filled 
with dilute acid into which projects a fine platinum 
wire, 38-1,000,000 of an inch thick. This cup and wire 
forms part of a local battery circuit which includes a 
telephonic receiver; and the electrical surgings set up 
in the receiving antenna, acting on the apparatus, in- 
termittently interrupt the current:‘in the local circuit 
and thus act on the. telephone. Another twelve 
months has passed without our seeing a fulfillment 
of the promised transatlantic .service of the Marconi 
Company; although we are assured that occasional ex- 
perimental messages are passing between the Poldhu 
station and that at Glace Bay. We understand that 
Marconi, in common with all inventors, is chiefly occu- 
pied in the endeavor to solve the difficult problem of 
syntonizing, which has for its object the sending of 
messages exclusively to a particular station, without 
the possibility of being interrupted or read by com- 
petitive systems. Apparently this problem is .to-day 
as far from solution as it was last year. Mention 
should be made in this connection of the Delany sys- 
tem of rapid telegraphy, in which the inventor has 
overcome the obstruction arising from the static ca- 
pacity of the line, which acts to retard the current and 
produce an afterflow at the receiver. This difficulty is 
overcome by sending two short impulses of opposite po- 
larity for each dot and dash of the Morse school. Prof. 
Majorama, in Italy, has brought out a new system of 
telephony, in which he makes use of a spark gap of the 
frequency of 10,000 per second. This frequency is dis- 
turbed and interrupted by the oscillations of the human 
voice at the sender, and the Hertzian waves are thus 
modified at the receiving station, so as to reproduce dis- 
tinctly every word spoken in the transmitter. Another 
charming invention of the year is the telecryptograph, 
by which it is possible for the sender to dispatch his 
message by using an ordinary typewriter, the action of 
which serves to write a corresponding message on a 
typewriter attached at the other end of the line. 
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THE LARGEST WATER TURBINE IN EXISTENCE. 

At a point on the St. Maurice River, some 84 miles 
to the northeast of Montreal, are located the beautiful 
cascades to which the Indians, seeing in them a re 
semblance to the glittering bead and quill work of the 
people, have given the name of “Shawinigan.” The 
total descent of the water is 140 feet, and the site 
forms one of those ideal spots for hydraulic develop- 
ment, of which nature has made such abundant pro- 
vision in North America. As if to render the task an 
inviting one to the locating engineer, nature has pro- 


vided in the river just above. the cascades a broad bay ~ 


or upper lake, and just below the cascades, which turn 
through an.angle of about 90 degrees, there is a sec- 
ond or lower lake. The bend in the river brings the 
upper and lower water levels within a short distance of 
each other, thus inviting the location of a power house 
at the bottom: of the slope. From the south end of 
the upper lake or forebay, a canal 20 feet deep and 
1,000 feet long leads to a point where the ground be- 
gins to fall through a vertical height of 140 feet in a 
horizontal distance of 500. feet. Here the.canal is 
closed by a concrete wall, which is pierced by six out- 
lets for as many penstocks, each 9 feet in diameter. 
Provision is made for such further extension of the 
wall and addition of the penstocks as future develop- 
At present three penstocks are 
in position, carrying water to as many turbine wheels 
in the power house on the shore of the lower lake. 
Each penstock supplies a 6,000-horse-power, horizontal- 
shaft turbine, direct-connected to a 3,750-kilowatt re- 
volving-field generator, giving a quarter-phase 2,200- 
volt 30-cycle current. The wheels run at 180 revolu- 
tions per minute, and provision is made for a 21%4 per 
cent loss in the generators and a 15 per cent overload. 

At the present time the capacity of the station is 
being enlarged by the addition of a fourth turbine, 
which is now being installed by the I. P. Morris Com- 
pany, of. Philadelphia. . This turbine is the largest 
which has ever been constructed. It has a capacity 
of 10,500 horse-power, and its huge dimensions are 


.ter on the other side. 
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well shown by the photograph on our front page, 
which was taken early last October, after the machine 
had been erected in the shops. It is of the horizontal- 
shaft, inflow type, with spiral casing and a draft tube 
on each side, through which the water discharges out- 
ward from the center. The water enters the turbine 
through the intake, 10 feet in diameter, at the bottom 
of the turbine. It flows around and fills the outer 
special tube, and then passes in radially through an 
annular gate, and through the wheel, and, diverging, 
finally discharges right and left through two large 
draft bends, one on either side, of which one is shown 
in the photograph. In these bends are situated the 
bearings for the shaft, one of which is clearly visible 
in the view shown. It will be noticed that although 
the diameter of the intake is 10 feet at the bottom, 
the sectional area gradually diminishes as the water 
passes around the tube, the diminution being propor- 
tionate to the amount of water that flows in through 


‘the wheel as its circumference is traversed. 


The dimensions of this vast machine are as impres- 
sive as the photograph. It is 30 feet from base to top; 
22 feet wide over all, and 27 feet from center to cen- 
ter of the two shaft bearings. Its total weight is 
364,000 pounds. The shaft, which is of forged steel, 
is solid and weighs 10 tons. It.is 32 feet 314 inches 
long, 22 inches in diameter at the center, and tapers 
to 16 inches on the generator side and 10 inches diame- 
The runner or wheel, which is 
the rotating part of the turbine, is of bronze, and 
weighs 5 tons. The quantity of water used when the 
turbine is operating under full load is enormous, no 
less than 400,000 gallons passing through per minute. 
Just what this figure amounts to, will be understood 
when we state that it represents a river 190 feet wide, 
9 feet deep, and flowing at the rate of 60 feet per 
minute. In spite of its size, this huge machine was 
built in no less than five months, the contract being 
signed May 19, 1904, and the photograph taken Octo- 
ber 2 of the same year. 

‘The present output of power from the Shawinigan 
station is 22,500 horse-power, and of this about 10,000 
horse-power is transmitted 84 miles over long-distance 
lines’ to the city of Montreal, where it is used for 
street railway, electric lighting, and general power 
purposes. The remainder is taken by local users for 
similar purposes and for electrolytic processes. The 
current is stepped up at Shawinigan from 2,200-volt 
quarter-phase to 50,000-volt three-phase. The trans- 
formers were so designed that they may, if desired, be 
operated at 56,000 volts pressure. It is a fact worth 
noting that the wilderness of five years ago in the 
neighborhood of the falls has been transformed into the 
substantial city of 5,000 inhabitants of to-day. 

0 
The Current Supplement. 

The current SUPPLEMENT, No. 1514, opens with a 
splendid article by Howland Gasper on duck raising, 
which is a large and lucrative industry on Long 
Island. For the first time the whole history of one 
of the great national sites of Egypt has been opened 
before us, dating from the beginning of the kingdom 
and ending with almost the last of its native kings. 
The meaning of this revelation is tellingly recounted 
by the well-known Egyptologist, Prof. Petrie, in an 
article entitled “The Ten Temples of Abydos.” John 


_ A. Morris presents an interesting study of the spider. 


Articles of no great length but .of much practical 
value are those on: “Tarring Roads to Prevent Dust 
and Aid in Their Preservation,” “Compressed Air in 
Hoisting,” and “Electric Igniters for Gas Engines,” 
the last by the late George M. Hopkins. Prof. Ritchey’s 
excellent monograph on the “Modern Reflecting Tele- 
scope and the Making and Testing of Optical Mirrors,” 
is continued, the present installment dealing with pol- 
ishing and polishing tools. Sir Oliver “odge’s recent 
discussion of “Lightning Pictures” is reviewed. The 
Paris correspondent of the ScieENTIFIC AMERICAN writes 
on the Paris Automobile Show. 
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A new type of combined fire and salvage float has 
been constructed for use on the Manchester Ship 
Canal. The craft is of great power for both the func- 
tions for which it has been designed. For fire-ex- 
tinguishing work the vessel carries three large moni- 
tors, each capable of throwing a solid 21-inch jet of 
water to a maximum height of 250 feet at full pres- 
sure, and there are also twelve outlets for hose con- 
nections, each with main gage instantaneous couplings. 
The monitors are placed forward, amidships, and aft, 
respectively, and each is fitted with wheel and worm 
gear so that the jet can be directed at any angle. A 
total volume of 3,000 gallons of water can be discharged 
per minute. For salvage purposes the pumps have a 
discharging capacity of over 18 tons of water per min- 
ute.. The speed of the craft is eight knots per hour. 
The float has been designed more especially for coping 
with conflagrations among the great warehouses on 
the banks of the canal, wherein is stored highly in- 
flammable freight. 
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THE NEW YORK HARBOR ENTRANUP, 
BY LEWIS M: HAUPT. 

Nearly a score of years has passed since the Scren- 
‘qIFIC AMERICAN took a leading part in the popular 
‘ agitation for deeper channels to this port, when the 
“Chamber of Commerce passed resolutions requesting 
; Congress to authorize the Secretary of War to adver- 

tise for a channel 30 feet deep and 500 feet wide, 
' “through that part of the bay at Sandy Hook which 
. experience and judgment indicate as best calculated to 
be permanently maintained by nature alone, after 
the first guiding and aiding works have been con- 
structed.” 

This action was made necessary. by the fact that 
“the largest vessels were obliged to wait for the tides, 
and the least deviation from the channel insured 
grounding.” Although much progress has been made 
since that date, and the depths in the bay have been 
increased from 23 to 30 feet, still the demands of the 
vessel have far outrun the capacity of the channels, as 
may be seen from the following exhibit: . 


Name. Length. Beam. Depth. 
Feet. Feet, Feet. 
492 52 
560 63 2 
625 65 414 
404 68 49 
725 15 49 
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give but 10 per cent of the year, while the forces of 
nature are at work all the time in their efforts to re- 
establish the normal conditions of equilibrium. 

To open Gedney’s Channel originally required the 
removal of 350,000 cubic yards, so that if the 60,180 
removed represents the accretions of a whole year, 
it would require only about six years for the channel 
to be closed. As this shoaling is on the south side, 
it indicates clearly the source of the drift, and also 
confirms the correctness of the views of the Board of 
Engineers as to the temporary character of the work 
to be expected from dredging. 

Under these conditions, and the greater length and 
shallowness of the Main Ship Channel, an act was 
finally passed in 1899 providing for.the opening of 
the Ambrose (then known as the Hast) Channel to a 
width of 2,000 feet and depth of 40 feet, requiring the 


’ removal of 42,500,000 cubic yards at an estimated cost 


not to exceed $4,000,000, thus necessitating bids at 
less than 10 cents per yard. 
A contract was let for this work May 12, 1899, at 


Draft. Displacement. Speed. Year. 
Feet. Tons. Knots, 
18 1886 
2646 13,000 20 1888 
28 19,000 22 _ 1893 
8216 28;500 20 1899 
3614 40,000 20 1904 * 


* The above statistics are from ‘* The Scientific American Reference Book,’ just issued by Munn & Co., of New York. 


A Cunard Line steamer is under contract to be 790 
by 871% feet, by 60 feet molded depth. 

The structural limit for safety, economy, and speed 
has not yet been reached because of the 
retarded development in channel and port 
facilities. Loss of time in port or de- 
ficient’ loading wili soon offset the econ- 
omy of additional capacity of vessel. 

To the loaded draft there should be 
added about four feet for “squat,’ when 
running at full speed, and four more for 
clearance in rough water, making a total 
of about forty feet necessary to meet 
modern requirements. It will soon be 
forty-five at present rate of growth. 

The estimate submitted in 1886, for a 
dike to.improve the bar at Gedney’s Chan- 
nel, was so great and the location so ob- 
jectionable that it was not built, al- 
though ‘the board had little confidence in 
dredging, for it stated: ‘The Board of 
Engineers has little expectation that any- 
thing more than temporary relief can. be 
obtained by dredging on a bar exposed to 
the full force of the Atlantic, and hence 
cannot recommend that method for per- 
manent improvement.” 

Nevertheless, relief was so urgent that 
recourse was had to dredging, with the 
result that in the last annual report 
(1903) it is said (page 140): 

“The estimated cost was $1,400,000 for 
dredging 4,300,000 cubic yards. The 
actual amount dredged to October, 1891, 
when the work was approximately completed, was 
4,875,070 cubic yards. . . . The cost of mainten- 
ance. is estimated at $50,000 annually.” 

So that in about four years there were removed 
some 400,000 yards more than the original estimate 
‘contemplated, which may have been due to drift. ‘The 
amount expended up to July 1, 1903, is $1,939,757.63.” 
The estimates were based on 50 cents a cubic yard for 
dredging in Gedney’s, and 40 cents in the Main Ship 
channels. 

Under! Maintenance, the report states (page 910): 
“During the year the ‘Gedney’ has removed 197,384 
cubic yards of material, as follows: From Main Ship 
Channel, 25,615 cubic yards; from Gedney’s Channel, 
60,180 cubic yards; from Ambrose Channel, 111,580 
cubic yards. The cost of operating the ‘Gedney’ in 
Ambrose Channel has been, up to July 1, 14.7 cents 
per cubic yard of material excavated. The cost for 
the four months, December to March, was 20.5 cents 
per yard, and during the months April to June it was 
10.7 cents.” 

So that the expenses of merely operating the dredge 
were in every instance more than the present con- 
tract price paid to private contractors, which is but 
nine cents, including all fixed charges of deterioration, 
interest, insurance, dredging beyond limits, for which 
17 per cent. has been deducted, and incidentals. From 
the above it would appear to be self-evident that the 
government work cannot compete with that of private 
contract, or else the latter is obliged to assume risks 
which are in fact reckless, to make time, whereas the 
government may only work in favorable weather and 
for short hours. The record also states that the 
“Gedney” could work but 109 days out of the entire 
year, or only 30 per cent of the daytime. Reducing 
this to the hour basis at eight hours per diem, it will 


Soundings of 
1902 tn feet. 


nine cents per yard, work,to begin July 1, 1901, and 
payments conditioned upon a rate of excavation of 
4,000,000 yards per year, the government reserving the 
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right to augment the plant at any time. The expira- 
tion of the contract is not fixed, depending upon ap- 
propriations from Congress. 
“Up to July 1, 1903, $704,098.59 has been expended; 
- . 8,995,620 cubic yards has been. removed. 
No result useful to navigation will be obtained until 
the cuts are carried through the outer bar, which is 
about two miles across.” At this rate of progress it 


will require about ten years to remove the original | 


volume, if the supply of material is intercepted, but it 
will be seen that the prospect for a greatly augmented 
deposit in the near future is imminent. 

To expedite the progress, the government has built 
two dredges estimated to cost $700,000 to construct, 
and $185,000 to maintain and operate. 

The first of these dredges has recently gone into 
commission in competition with the contractor’s plant 
on the bar. With a smaller vessel, shorter hours, and 
larger crew, it should furnish some conclusive data 
as to the relative efficiency of the two.methods of 
conducting works. + 

THE MENACE TO THE PORT. 

It is well known that this entrance bar is the natu- 
ral depository of the littoral drift from the shores of 
Long Island and New Jersey, and that a mere local, 
mechanical removal thereof will not permanently im- 
prove the channels, so that the question of the amount 
of this drift is of. primary importance. This involves 
a comparative study of the rate of progress of the 
great deposits which encircle the inlets, especially of 
the south shore of Long Island, but space does not per- 
mit of details. 

The charts show that Fire Island Inlet has drifted to 
the west at the average rate of 200 feet per annum. 
Rockaway Inlet has traveled west as well as south, at 
the rate of three miles in sixty years, or nearly 260 
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feet per annum, and it fs fast encroaching on the en- 
trance, which it will seriously throttle in its mailed 
hand, so suggestive in the plans. These progressive 
movements are best seen in the cut showing the erosion 
of Pelican Beach, the overlapping of the former coast 
line and the shoaling of the former great depths. A 
wreck in 3 feet of water now marks a former depth 
of 37 feet, and channels of 40 feet depths are now fast 
land. The shoaler water, as this bank approaches the 
bar, will expedite its progress, while its line of action, 
produced, will cut the proposed channel in twain. The 
question is one requiring immediate and serious con- 
sideration, and it is not one which can be met by an 
attempt to compete with natural forces by dredging. 
This movement should be arrested before it has gone 
further, since the natural dumping ground for the 


_ littoral drift, which was Jamaica Bay, is now closed 


to it. 

Before the 40-foot channel can be opened this men- 
ace will be much greater, and it would seem to be the 
part of wisdom to give serious consideration to the 
possibility of opening and maintaining the channel by 
“nature alone,” assisted by. suitably located training- 
walls, which will not obstruct any.of the channels nor 
interfere with the tidal. ingress in the least, and 
which can be built at less than one-half the cost and 
time of this temporary expedient, if estimated at profit- 


able prices. 
—_—— +0 


Forestry and the Railroads. 

Upon the advice of the Bureau of Forestry the Gulf, 
Colorado and Santa Fé Railroad eight months ago be- 
gan to experiment with wooden tie-plates. These plates 
are intended to protect the tie from wear under the 
rail. They are cut the width of the:bottom of the rail 

and as long as the tie is wide—usually 6 

or 7 inches—and are kept in place by the 

weight of the rail, in a flat groove in the 
tie. The results of the experiment are 
of much interest both to the railroads of 
’ the country and to those who have at 
heart the cause of forest protection. 

The Santa Fé-placed cypress tie-plates 

. one-quarter of an inch thick on several 
thousand old and much-worn cypress ties 
laid in its track north of Galveston, Tex. 

After eight months of constant use the 

plites are perfectly sound.and show prac- 

tically not a trace of wear. The officials 
of the road are greatly.pleased with the .- 
result of this trial. 

The Bureau of Forestry will now make 
similar experiments with red gum, red 
oak, and béech tie-plates, which will be 
placed in the tracks of the St. Louis and 
San Francisco, the Burlington, and the 
Northern Pacific systems. These are all 
harder woods than cypress, and are there- 
fore less liable to wear under the rails, 
but are much more subject to decay. The 
tie-plates made from these woods -will 
therefore all be heavily creosoted. This 
will make them about as resistant to de- 
cay as the untreated cypress, while their 
much greater hardness will better qualify 
them to resist the wear of the rails. 

For a number of years cross-ties have leen, treated 
with preservatives, and tie-plates of iron have been 
used to increase their length of service. Tests are 
constantly being made by the Bureau of Forestry to 
improve the character of the preservatives and the 
methods of their application, and to enlarge the num- 
per of woods used for railroad construction purposes. 
Experimenting with wooden tie-plates is work along 
the same economical line, ‘in the interest of both the 
railroads and. the forests. The use of a tie-plate pre- 
vents wear on the tie and adds years to its service; 
wooden tie-plates are being successfully substituted for 
the more expensive iron; and abundant and cheaper 
woods, through preservative treatment, are becoming 
available to take the place of scarce and expensive 
woods. When a wooden tie-plate is worn out a new 
one can be quickly and cheaply inserted in its place. 
In .Europe these plates cost but $2 a thousand, or 
$2 for every 500 ties, since two are used upon each tie. 
Preservative treatment keeps the tie from decaying, the 
wooden tie-plate keeps it from wearing, and the use of 
both will result in a. huge economy for the railroads, 
which will react favorably upon our forests. 

; +8 oe 

M. Laubeuf, the chief naval architect of the French 
Admiralty, and designer of the ‘“Narval,’ the most 
successful of the French submarines, has devised a 
new type of submarine of greater speed,and capable 
of more rapid submersion than those at present in 
commission. The new vessel resembles in general ap- 
pearance the former boats, but is fitted with special 
mechanism which enables it to be completely sub- 
merged within two minutes, as compared with seven 
or eight minutes occupied by the old models. The 
craft is propelled by motors developing 250 horse- 
power with a speed of 16 knots. 
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THE TURBINE-DRIVEN STEAMER “MANXMAN.” 


BY EMILE @JaARINI, 

The turbine-driven steamer ‘Manxman,” lately 
built at Barrow-in-Furness by Messrs. Vickers, Sons 
& Maxim, Ltd., for the Midland Railway Company’s 
Isle of Man service, comprises three sets of expansion 
turbines, the center shafts being driven by the high- 
pressure turbine, and each of the two side shafts by. a 
low-pressure turbine, the astern-driving turbines being 
mounted also on the side shafts. These latter take 
steam direct from the boiler. > 

In respect of speed, the “Manxman” is three-quar- 
ters of a knot faster than the “Londonderry,” another 
Midland vessel with smaller turbines. taking steam at 
150 pounds pressure. Two trials were made over the 
measured mile,-and the results were the following: 
mean speed of two runs, 22.141 knots; boiler pressure 


water leaving heater, 180 deg. F.; 
_ stoKehold, 1.5 inch. The results for the official six 


. 29 inches. 
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per square inch, 192 pounds; steam in high-pressure 


turbine, 180 pounds; in low-pressure turbine, port, 
20 pounds; steam in low-pressure turbine, star- 
board, 20 pounds; vacuum in _ condenser, port, 
28.25 inches; vacuum in condenser, starboard, 28.4 


inches; revolutions per minute, high-pressure turbine, 
533; low-pressure turbine, 609; temperature of feed 
air pressure ,in 


hours’ trial were as follows: mean speed, 22.60 knots; 
revolutions, high-pressure turbine, 520; low-pressure 


. turbine, 590;, vacuum, port, 28.6 inches; vacuum, star- 


board, 28.4. .The vacuum was frequently as high as 


In this respect a great improvement has 


been effected by the use of a “vacuum augmenter.” 
_In it the air pumps are placed about three feet below 
the bottom of the condenser. From any convenient 


returning to the condenser. 


JANUARY 7, 1905. 


part of the condenser, preferably near the bottom, a 
pipe is led to an auxiliary condenser, generally about 
one-twentieth the cooling surface of the main con- 
denser, and in a contracted portion of this pipe a 
small steam jet is placed, which acts in the same way 
as a steam exhauster or the jet in the funnel of a loco- 
motive, and sucks nearly all the residual air and-vapor 
from the condenser, and delivers it to the air pumps. 
A water seal is provided to prevent the air and vapor 
The small quantity of 
steam from this steam jet, which is only about 14% 
per cent of that used by the turbine at full load, to- 
gether with the air extracted, is cooled and condensed 
by the auxiliary condenser, which is generally sup- 
plied with water in parallel with the main condenser: 
Condensation in a condenser takes place much more 
(Continued on page 10.) 


Vertical reciprocating engines of the same power would extend through the deck above, and occupy space that is now available for passenger accommodations, 


Engine Room, Showing the Small Space Occupied by the Turbines. 


THE NEW TURBINE STEAMER “MANXMAN” MAKING HER TKIAL SPEED OF 22.6 KNOTS AN HOUR, 
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THE PRUNE AND ITS 


CULTIVATION. 

BY ENOS BROWN. 
The. consumption of 
prunes’ in the United 


States. exceeds 100,000,000 


pounds yearly. Prior 


to 


1886 the supply came al- 
most wholly from France 
and the Danubian prov- 
inces, and sold under the 


designation of 
or “Turkish” prunes, 


“French” 


’ In the year referred to, 


prunes 


of American 


growth appeared on the 
market, and with each suc- 
ceeding year the supply 


has increased, 
importation of 
fruit has been reduced 
extremely small 
tions. 


until the 
foreign 


to 


propor- 


Much the larger portion 
of the prune supply is the 


A Prune Orchard in California: 


Irrigating a Prune Orchard. 
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Facing and Fixing Prunes. 
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production of California, 
where climatic peculiari- 
ties aro extremely favora- 
ble for its production. 

In Santa Clara County 
alone there are 3,700,000 
trees growing on 37,000 
acres, 100 to the acre, 
yielding 330,000,000 
pounds, or. thereabout, of 
green fruit, or 30 pounds 
from each full-grown tree. 
The quantity of prunes 
somewhat exceeds 110,000,- 
000 pounds—more_ than 
enough for the require- 
ments of the whole coun- 
try, but the excess, with 
that raised in other locali- 
ties, is needed to supply 
the export demand from 


Great Britain, Germany, 
and France. 
The first plum_ trees 


planted forty years ago in 


‘A View in the Prune Warehouse. 
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THE PRUNE AND ITS CULTIVATION. 


Budding Trees in Nursery. 
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California were shoots from the “Pettite’ and “Bpi- 
neuse” varieties from France. These original varie- 
ties have been greatly improved upon. 

In preparing the ground for planting, repeated plow- 
ings and harrowings are required thoroughly to pulver- 
ize the soil and destroy surface vegetation. Year- 
old seedlings are planted in holes, round or square, 
about two feet in dimensions each way. After plant- 
ing, which is done in the rainy season, the shoots are 
cut down to a uniform height of about two feet.. The 
orchard is cultivated several times during the first 
year. In the second year the trees are pruned, from 
three to five branches being left, and are again pruned 
in the third and fourth years. Some orchardists prune 
every year, no matter what the age of the tree may be. 
The soil is repeatedly cultivated in all orchards. 

Twice during the spring and summer the orchard is 
irrigated, water being procured from wells of moderate 
depth. In September the fruit ripens, and is gathered 
by spreading sheets under the tree and shaking the 
branches. The green fruit is then taken to the ware- 
house, where it is graded to size and afterward 
passed through a boiling-hot liquid, in which process 
it is cleaned and the outer skin softened. It is then 
spread out in trays 8 by 3 feet in size, and exposed 
to the heat of the sun for three to eight days, depend- 
ing upon weather conditions. 

Ten thousand trays of fruit spread out in one un- 
broken tract may be seen in Santa Clara in the drying 
season. When sufficiéntly cured the prunes are stored 
in separate bins and there allowed to “sweat,” this pro- 
cess taking from ten to twenty days, when they are 
ready for marketing. ‘Ten different grades are requir- 
ed, ranging from an average of 35 to the pound to the 
smallest size, averaging 140. . 

The cured fruit is packed in boxes, sacks, or barrels. 
Many buyers for the domestic or foreign market buy 
in gross, and afterward repack in _.maller boxes. 

Large quantities are thus attractively packed in 
Santa Clara, and many women are employed in this 
work, which requires special care and deft. fingers. 
Boxes of the proper size with one glass face are used. 
Lace paper and ornamental labels add to the handsome 
appearance of the package. . Carefully selected and 
perfect fruit is flattened by the hands, and spread out 
on the glass to form the exposed layer. The box is 
then filled to the required weight by fruit of corre- 
sponding grade. In fancy packing the French only 
can equal the Santa Clara standards. 

The prune is the source of the remarkable prosper- 
ity which the community enjoys. The city of San 
José. is the prune metropolis of the world, as nowhere 
else is this fruit handled in such amount or by equally 
scientific methods. The climate is mild, and the floral 
growth is amazingly luxuriant and. beautiful.. Of the 
thirty thousand inhabitants of this beautiful city, there 
is not one but is dependent upon the staple crop for 
much of the prosperity enjoyed. 
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THE TURBINE-DRIVEN STEAMER “ MANXMAN.” 
J (Continued from page 8.) 
rapidly and effectually if the air is thoroughly . ex- 
tracted than if there is much air present, as the air 
seems to form a blanket round the tubes, and pre- 
vents the steam from getting free access to them. 

The turbine machinery was constructed by the Par- 
sons Marine Turbine Company, Wallsend-on-Tyne. 
There are two double-ended boilers and one single- 
ended boiler, and the principal dimensions of these 
are, for the double-ended. boilers: length,’ 22 feet; di- 
ameter, 15 feet 7 inches; number of furnaces, six; 
diameter, 3 feet 11 inches; length of grate, 6 feet. 6 
inches; heating surface, 4,984 square feet; grate area, 
161 “square feet. For the single-ended boiler: length, 
11 feet 6 inches; diameter, 15 feet 7 inches; number 
of furnaces, three; diameter, 3 feet 11 inches; length 
of grate, 6 feet 6 inches; heating surface, 2,493 square 
feet; grate area, 80 square feet. The total heating sur- 
face is 12,461 square feet, and the total grate area 
402 square feet. The two double-ended boilers are 
placed side by side in the after part of the boiler 
room, while the single-ended boiler is fitted in a re- 
cess in the center of the boiler room forward, with 
large coal bunkers on each side. The boilers are 
workéd under forced draft, the stokeholds being 
closed, and four fans are located on the upper deck, 
and are driven by high-speed engines, supplied by 
Messrs. Gaul & Co., Dumbarton. 

For the Isle of Man traffic, the principal require- 
ments are extensive promenade spaces and. large sa- 
loons, and these are a special feature of the new ves- 
sel. The “Manxman” has a length on the waterline 
of 330 feet, a breadth, molded, of 48 feet, and a depth 
of 25 feet 6 inches. She has four decks, one of these— 
the shade deck—being entirely .devoted to a prome- 
nade,. while the promenade deck has a_ considerable 
width on each side for the same purpose. 

The dining saloon occupies the full width of the 
ship, and has seating accommodation for one hun- 
dred passengers. The saloon is situated at the for- 
ward end of the promenade deck, and occupies, with 
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the smoking room, a deckhouse which extends for 
over 130 feet of the length of the ship. With its 
lounges, etc., it will form a very welcome retreat in 
rough weather on the Irish Sea. On the deck below 
there are arranged the principal sleeping rooms in the 
ship. Many of these cabins have been made portable. 

The heating and ventilation are. by the thermo- 
tank system of the Thermotank Ventilating Company, 
of Glasgow. This system aims especially at insuring 
to all the living quarters of the ship a continuous sup- 
ply of fresh air, which is not only warmed to the re- 
quisite degree, but is also humidifled, so that none of 
the bad effects of overdrying can be felt. In cold 
weather the warmed air is discharged through a regu- 
lator into each apartment near the level of the 
ceiling; as it cools, it gradually sinks to a lower 
level, carrying with it any carbonic acid gas to the 
passageways, where means are provided for allowing 
it to pass outside. The circular thermo-tanks for cir- 
culating the warm air are placed.on deck. The ther- 
mo-tank consists of an electric:-motor operating a fan 
which discharges air to the outside-of a tube heater. 
The air then passes through the tubes, and comes in 
close contact with the heater surface, flowing thence 
to the main distributing trunks. Tests have shown 
that where the steam-heated system took three hours 
to attain a given temperature, the thermo-tank only 
required fifteen minutes. 

———————xcqo@q-O>- oe 
THE LARGEST LOBSTER.ON RECORD. 

In our issue of May 17, 1902, we published an illus- 
trated description of the largest lobster which up to 
that period had been caught. This giant crustacean is 
3 feet long, weighs 34 pounds, and is preserved in 
the collection of the American Museum of Natural His- 


THE LARGEST LOBSTER EVER CAUGHT. 
Length, 45 inches $ weight, 36 pounds, 


tory. Since the writing of this article another lob- 
ster has. been caught much larger in size. The new 
crustacean is 45 inches long, weighs 36 pounds, and is 
large enough to encircle a man with his two large 
claws. The accompanying illustration gives one an 
excellent idea-of the size of the creature. 


0 
Another Successful Flight of the Baldwin 
Airship. 


One of the most remarkable flights which the Bald- 
win airship has yet made took place at Los Angeles, 
Cal., on December 25. 

The “Arrow” started from Chutes Park baseball 
grounds, in the southeastern part of the city, at 3:17 
P. M., sailed with the wind northeastward between 
eight and ten miles, thence eastward for two miles, 
and returned in the face of.a twelve mile gale to a 
point directly above the starting place. The supply 
of gasoline ran short, and Knabenshue, the aeronaut, 
was unable to effect a landing at exactly the desired 
spot. From the time the airship arose from the base- 
ball grounds until it was safely anchored at Pico and 
Stanford Streets, it was in flight an hour and thirteen 
minutes, and in that time sailed a distance of prob- 
ably twenty miles. When flying with the wind the 
“Arrow” traveled at a speed of twenty miles an hour, 
and returning directly in the face of the strong south- 
eastern gale, was able to make a rate of speed reck- 
oned at between six and eight miles an hour. 

—————_>+ 0+ oe _—— 

The French Admiralty has sanctioned the construc- 
tion of the light type of submarine boats which are to 
be utilized strictly for defensive purposes. These ves- 
sels will each weigh 44 tons and are essentially of 
small range and power. Ten of these craft are to be 


‘will afford.a good test for the cars. 
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built, six being constructed at Cherbourg and four at 
Rochefort. They are.to be known as “wasps” and 
will be numbered from 1 to 10 consecutively. 
OO 
Automobile Notes. 

At the Crystal Palace a series of experiments were 
made by ‘Mr. S. F. Edge to prove that damage to tires 
is: not a common cause of motor-car accidents. The 
experiments were carried out on a specially-prepared 
road, on which broken: bottles, chisels, and spikes were 
laid down, and over these a touring car and the car 
which Mr. Edge used in the German Gordon Bennett 
contest were driven at a speed of between 40 and 50 
miles an hour. The first result was the discovery that 
the puncturing of a tire is no easy matter. The tour- 
ing car: went over the spikes, chisels, and broken glass 
about a dozen times before a puncture was ‘made, but 
so little effect had the accident upon the car that the 
occupants did not know what had happened till they 
pulled up. The trials with the racing car were more 
exciting. A.puncture was made early, and the tire 
became deflated. Mr. Edge, however, paid no atten- 
tion to this, and rode on, but nothing untoward .oc- 
curred. The deflated tire was next loosened at one 
side with the object of running it off while the car was 
going at full speed. The tire when thrown off whirled 
to a considerable distance, but the car lxept its course, 
and neither it nor its owner was one whit the worse. 
These trials: go to show that, provided the car is 
properly designed and of reasonably good workman- 
ship, damage to tires will not endanger the occupants. 


Several routes have been proposed for next year’s 
Bennett Cup race, which is to be run in France. The 
Eure and Loire Department recently submitted a pro- 
ject to the Automobile Club for the eliminating: trials 
and the cup race. It proposes a circuit situated in that 
region and lying mainly in the flat plain of the Beauce, 
where. an excellent ground can be obtained.’ The cir- 
cuit will run from Chartres to Nogent: (33: miles), 
thence to Chateaudun (31 miles) and return to Char- 
tres (26 miles), with three grade-crossings and three 
neutralizations in the course. Another route is pro- 
posed by the mayor of Clermont-Ferrand. It: has a 
number of points in its favor. - This circuit lies in 
the Auvergne region, one of the most agreeable and 
picturesque in the country. It forms a loop having a 
total length of. 80 miles, starting from Clermont-Fer- 
rand, taking in a number of villages. One advantage 
of this circuit is that all’ the roads. which will ‘be 
passed over are national routes and in good condition, 
having 45 feet width. between. ditches for the’ most 
part. The routé, without being dangerous for high 
speeds, has a, series of long and steep grades which 
in this case no 
part of the road will need to be neutralized, seeing 
that it passes the villages, which are: insignificant, at 
its full width, and is not narrowed anywhere. This 
is an advantage both regarding high speeds’ and:* ab- 
sence of danger.. The Automobile Club will no: doubt 
decide upon the best circuit for the cup race -before 
long. 

It is proposed to organize a series of competitive 
tests for electric automobiles in Paris, with ‘especial 
reference to electric cabs, in order to. stimulate the 
interest in this class of vehicle and show the progress 
which it has made within recent years. The first con- 
test of electric cabs, which was held in 1898, did a 
great deal toward promoting the interests of electric 
cars. It seems to be the general impression in France 
that the electric automobile is very expensive and can- 
not keep up a hard service in a regular: way. But in 
the present state of the question this can be easily 
shown to be untrue, and it can be proved that it is 
cheaper than the horse vehicle for city use. It is 
stated that it costs only half as much as the horse 
coupé and besides can stand a daily service of 30 to 
40 miles, which the former cannot accomplish. The 
former objections to accumulators, their fragility, 
small capacity, and heavy weight, can no longer be 
urged, seeing that there are now in Europe nearly 
a dozen types of battery which are solid and light. If 
the actual facts can be brought before the large cab 
companies there is no doubt that they would seriously 
consider the question of replacing horses by electric 
cabs. The experiment was tried a‘few years ago, but 
with a type of electric coupé establishec on the old 
lines, and it did not succeed. But there is no reason 
why it should not do-so at present, in view of the 
recent progress which has been- made. America’ is 
taking the lead in the matter of electric automobiles, 
but this is to be attributed to the widespread use of 
this type of machine rather than to any superiority 
of manufacture, and it is hoped to secure a like suc- 
cess in France, if the question is properly promoted. 
There are a number of first-class cars now manufactur- 


-ed in or near Paris, such as the Krieger, ‘Vedrine, 


Jeantaud, Gallia, Electromotion, Mildé, and others. 
A concourse of electric cars therefore seems to be in 
order, and it will bring out an interesting series of 
official data as to the modern electromobile, especially 
as regards electric cabs. 
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THE QUEEREST OF CREATURES,--I. 
BY J. CARTER BEARD. 

The merely casual visitor to the New York Zoologi- 
cal-Park hardly finds much entertainment in watching 
the lemurs as they lie sound asleep all day long dis- 
tributed about the ample inclosure allotted to them. 
But as daylight fades, as the last visitor leaves the 
building devoted to the Primates, and all the baboons, 
and the red-faced Japanese monkey, and the green 
monkeys, and the prehensile-tailed American apes 
lie fast asleep, the fun in the lemur cage begins. 
Such kangaroo-like hopping about and leaping from 
perch to perch, such odd gestures, eccentric gaits, and 
queer attitudes, and such wide and lofty tumbling sure- 
ly are never seen elsewhere. Though there are only 
the nocturnal new world monkeys to watch and ap- 
plaud, if not to emulate, their feats, the lemurs carry 
on a regular circus until the dawn of another day 
sends them back to their slumbers again. 

The sole exception to this state of affairs is perhaps 
that of the common ring-tailed or cat lemur (Lemur 
catta) which at any time 
of day is quite ready to be 
fed or noticed, and which 
goes to bed with monkey- 
dom in general. The ring- 
tailed lemur is an excep- 
tion to the rest of his tribe, 
not only in keeping awake 
during the day, but in be- 
longing to a species that 
lives upon the surface of 
the ground, among rocks, 
instead of passing an en- 
tire lifetime in the tree- 
tops. 

The great tropical wood- 
lands, wide as the torrid 
zone, shelter strange crea- 
tures, which, in addition to 
their extraordinary ap- 
pearance and habits, ex- 
hibit puzzling structural 
similitudes to others be- 
longing to different orders 
and even to a _ different 
class. In some _ cases, 
these similar creatures 
live upon opposite sides of 
the globe. The name 
Phosimii applied to the 
lemurs and to lemur-like 
mammals, as well as the 
German name Halbaffen 
(half apes) indicates the 
position of the Lemuride 
at the foot of the Primates, 
and also the fact that they 
are half apes only, the 
other half being peculiar 
to the species and differ- 
ent from all other mam- 
mals, or showing apparent 
affinities to alien groups 
of animals, sometimes 
much lower than them- 
‘selves. There are, for in- 
stance, among the lemurs, 
species in which the differ- 
ent parts of the hands and 
the feet are so divided as 
to form two lobes, re- 
sembling in shape and in 
function those of the 
chameleon. The lemurs 
thus distinguished creep 
very slowly toward their 
prey, taking a secure hold 
of a supporting limb or 
branch with one hand, or 
with one foot, before 
bringing forward another, just as does the chameleon. 
The round, protruding eyes and the slow mechanical 
movements of the mammal remind one of the queer 
lizard mentioned, while the insect-feeding habits of 
both are identical, except, indeed, that the chameleon 
hunts by day and the lemur by night. The latter even 
possesses a second auxiliary tongue, which can have 
no other purpose than to aid the creature in catching 
flies, just as the development of such a member assists 
the insect-catching lizard. 

A very curious formation, consisting of an arrange- 
ment of the blood vessels, called by recent physiolo- 
gists “the wonderful network” (rete mirabile) belongs 
to all species of slow lemurs. The limbs of animals 
having this peculiarity, instead of being supplied with 
arteries and with veins with long branches, as is the 
case with mammals generally, are furnished with two 
series of blood vessels lying closely parallel to each 
other, one series being of hair-like tenuity and the 
other somewhat larger, joined to the first by short, tu- 
bular projections. Such an arrangement of the circu- 
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latory system occurs in the legs and the arms of the 
animals under consideration and nowhere else except, 
strange to say, quite on the other side of the world, 
in the sloths of South America. To animals possess- 
ing it, this rete gives great muscular power in execut- 
ing very deliberate, gradual, almost imperceptible mo- 
tion continued for a long time. 

Like the bats among the mammals, and the blue 
crowned parakeet among the birds, the lemurid pos- 
sessing a rete mirabile, or plexus, as it is sometimes 
called, reposes and sleeps hanging from a bough, head 
downward. An automatic arrangement of the flexor 
muscles above the knee, analogous to that which 
adapts the claws of birds to retain their grasp upon 
a limb, or the bats to hang suspended from a bough, 
enables these animals to do this.. The rete mirabile 
assists in making this, their favorite position, the one 
in which they can secure the most perfect repose. 

The lemurids thus constituted are called the slow 
lemurs, and well deserve the name. It is possible 
that they are theslowest of mammals. The fact may be 


THE SLOW LORIS (Nycticibus tardigradus.) 


This is said to be the slowest-moving animal in existence, 


RING-TAILED LEMUR (Lemur catta). 


Unlike most lemurs this variety hunts during the daytime and lives among rocks and caves instead of upon treetops. 


stated, in order to allow the reader .to appreciate: prop- 
erly the extreme slowness of these animals, that one 
of them, not belonging to the slowest. species of the 
group, when timed, took exactly thirty-two minutes 
and three seconds in moving across a space of four feet 
toward a roach that it was endeavoring to capture. 

The particular animal referred to was a slow-paced 
loris (Nycticibus tardigradus) belonging to an Asiatic 
genus that has quite a considerable range, extending 
as it does from Java, and Sumatra, and Borneo, and 
quite possibly some of the Philippine Islands, through 
parts of Hindostan. When its progress was timed, it 
advanced “within ten or twelve inches of its quarry, 
rested upon its hands, drew its hind feet gradually 
forward until almost under its breast, very slowly 
and cautiously raised itself upright. into a standing 
position, balancing awkwardly with uplifted arms, and 
then threw itself bodily—not upon the insect, which 
was off and away like an arrow from a Tartar’s bow, 
but upon the spot the roach had occupied half a sec- 
ond before.” 


It 


If-its rations did not largely consist of vegetation, 
leaves, tender shoots, and fruits, it might be some- 
what difficult to understand how, with the method de- 
scribed, which is without doubt its habitual manner 
of capturing its supply of animal food, it could possi- 
bly escape starvation. Fortunately for Tardigradus, 
caterpillars, larve of various kinds, quiescent moths, 
as well as birds’ eggs and young birds, exist in suffi- 
cient numbers in the trees where he takes up his 
quarters, to enable him to vary his vegetable diet. 

The adaptive parallelism between these animals and 

the sloths is by no means limited to the arrangement 
of the blood vessels in the limbs and the consequent 
slowness of their movements. Their postures, when 
asleep, their exclusively arboreal life, their excessive 
awkwardness, and almost entire helplessness upon 
the ground, and the abortion of the tail and of certain 
of the digits upon the hands and the feet, as well as 
the exceptional form of the placenta, which is shared 
by no other kinds of mammals, are all links uniting 
the families of the Bradypodide and the Lemuroide. 
The nocturnal habits of le- 
murs are shared, of course, 
not only by the sloths, but 
by a great number of other 
animals; but the peculiarity 
of adaptation to nocturnal 
vision in the eye of a le- 
mur more particularly re- 
sembles that in the cat 
and the owl. As is the case 
with the owls and the cats, 
the membrane around the 
pupil of the eyes enlarges 
or contracts automatically, 
making the “black spot,” 
the pupil of the eye, larger 
or smaller in proportion to 
the light to be admitted. 
The pupil may be called 
the window of the eye, 
and the iris, the membrane 
around it, the curtains that 
shade the eye. 

In sunlight these cur- 
tains are almost wholly 
closed, shutting out the 
superfluous and injurious 
glare; but in the evening 
they are drawn aside to 
admit all the light possi- 
ble, thus contracting the 
part of the pupil visible 
until it appears a mere slit, 
or enlarging it until it oc- 
cupies the whole or nearly 
the whole of the eye-space. 
But besides this, there is 
what is called the tape- 
tum, an area in the col- 
ored coat of the eye which 
acts aS a concave reflector, 
‘collecting and making the 
most of the faintest glim- 
mer of light, so that at 
times the eyes of animals 
possessing it glow in the 
dark with what appears a 
phosphorescent luster. In 
addition to all this, there 
is in the slow lemur an 
arrangement of unequally 
developed fibers encircling 
the lids, which cause them 
to close obliquely outward 
and inward instead of 
shutting down from above 
in the usual way. This 
gives the slow lemur the 
very strange, uncanny ex- 
pression peculiar to the 
creature when seen by daylight. 

(To be continued.) 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 


STATIC ELECTRIC MACHINE.—J. G. H. 
Burgsoa, Chihuahua, Mexico. In this patent 
the invention has reference to means for gener- 
ating static electricity, and more particularly 
to the production of a simple, compact, ef- 
ficient, and reliable form of machine of the so- 
ealled “induction” type. The action of the ma- 
chine is continuous and the machine is double- 
acting. 

PARTY-LINE TELEPHONE SYSTEM.—W. 
ParkeER, Leicester, N. Y. This party-line tele- 
phone system is so arranged that a subscriber, 
by pressing a button, cuts the line in two and 
produces a comparatively short metallic circuit 
of low resistance. Each station is provided with 
a revoluble commutator actuated by the weight 
of the receiver so that the simple act of hang- 
ing up, the receiver cuts the resistance of the 
station out of the talking circuit, but leaves it 
in the calling circuit. 


Of Interest to Farmers, 


FLOOD-FENCE.—J. Exuiotr, Martinsville, 
Ill. In this instance the invention relates to 
an improvement in flood-fences or water-gates 
which are used for closing gaps in a line of 
fence where it crosses streams of water or 
on very low lands. It may also be used as 
a cattle-guard to prevent the cattle from stray- 
ing from a pasture where a stream of water 
passes through such pasture. 

BEET-TOPPING MACHINE.—W. D. Bucu- 
TEL, Sr. and W. D. BucuTsEL, Jr. Brady, 
Neb. This improvement r,lates to a_ beet- 
topping machine, and more particularly to that 
class adapted for topping beets while they are 
in the ground. The object 
machine for topping beets’ and to construct 
the same in such manner that. it may be pro- 
pelled by horse or other power and operated 
with the gréatest ease. 


Of General Interest, 

ORE-LEACHING APPARATUS.—wW.  S&. 
JONES, Greensburg, Pa. ‘This invention is an 
improvement in the apparatus for use in 
leaching ores and for similar operations, and 
is especially applicable to the cyanid pro- 
cess of extracting gold or silver, although the 
invention will be found useful in other léach- 
ing processes, and is particularly advantage- 
ous in agitating slimes, i. e. the very fine 
part of ore obtained in crushing. 

STOVEPIPE-CLEANER.—W. J. YxoMAN, 
Mankato, Kan. The aim of the inventor is 
to. furnish a means or device for cleaning stove- 
pipes and chimney-flues, so constructed that it 
is adapted to be conveniently inserted in 
and removed from the pipe or flue. The chief 
feature is a scraper consisting of a metal 
blade, which is so attached to a handle that 
it may be adjusted in the same plane there- 
with, or at right angles thereto, as required 
for inserting it in the stovepipe and for ef- 
fective work therein. 


BABY-JUMPER.—Janz A. MOREHOUSE, 
Newark, N. J. The purpose of the improve- 
ment is to provide a spring-supported rest or 
seat so constructed and suspended that a 
saddle is formed beneath an opening in the 
frame, which saddle is connected with the 
frame at front and rear of the opening and 
is fitted. with an upholstered seat shaped to 
afford perfect freedom to the lower limbs when 
seated and to so sustain the frame from an 
overhead support that a spring-controlled ac- 
tion will be obtained in vertical direction while 
the frame is free to swing laterally. 


Household Utilities, 


CLOTHES-RACK.—N. M. Coyner, Frankfort, 
Ohio. Mr. Coyner’s improvement is 
class of racks having a series of hinged or 
pivoted arms adapted to be extended hori- 
zontally and radially or folded in vertical 
position parallel to each other when not re- 
quired for use. 
such hinged arms with a box adapted to con- 
tain them when not in use, the swinging cover 
or door of the box being adapted to support 
the arms horizontally in position for use. 


Machines and Mechanical Devices. 


SUCTION DEVICE FOR PULP-MACHINES. 
—J. L. Younes, Chateaugay, N. Y. More es- 
pecially this invention has reference to the 
class of suction devices or apparatus employed 
in the manufacture of paper and other pulp 
for the purpose of eliminating or withdrawing 
therefrom as much as possible the moisture 
contained therein (previous to the delivery of 
the pulp to the driers or presses therefor), 
and is intended as an improvement upon the 
device set forth in former Letters Patent 
granted to Mr. Youngs. 


MACHINE FOR MOISTENING, LAYING, 
AND BINDING GUMMED PAPER.—Brarrice 
Simpson, New York, N. Y. The object is in 
this case to provide a hand-machine more es- 
pecially designed for binding the edges of 
lantern-slides, picture-frames, and other passe- 
partout articles with a gummed strip of paper, 
leather, or other flexible material, the machine 
being arranged to pass the gummed flexible 
strip over a moistening device to moisten the 
gummed face of the strip, to pay out the latter, 
and to press a portion thereof directly onto 
the edge of the article to be bound by the flex- 
ible strip. 


in that making, wire tormir.g, embossing, lettering, stamping, 


He has combined a series of | 


Railways and Their Accessories. 


BLOCK-SIGNAL SYSTEM.—T.  SILVENE, 
Victoria, British Columbia, Canada. Among 
the several objects of this invention are the 
following: first, to enable trains upon the 
same track to warn each other with greater 
certainty ; second, to render the action of the 
semaphore-arms more efficient; third, to. en- 
able the engineer of each train to know 
whether certain signals are made by his own 
or by another train, and, fourth, to make cer- 
tain improvements in the contact mechanism 
and connection. The invention embodies cer- 
tain improvements upon Mr. Silvene’s former 
patent for an electric block-signal system, and 
has features that are very advantageous, as for 
examples, if an engineer fails to heed a warn- 
ing presented, the brakes are automatically ap- 
plied. No false alarms can be given. Signals 
are ascertained at a glance. 


NotsE.—-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we wil! 
send you the name and address of the party desir- 
ing theinformation. im every case it is neces= 
sary to give the number of the inquiry. 


MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 6362.—Wanted, a strip of sheet 
metal about 8 inches wide, 4 feet long, covered with 
sharp, needle-like points about 4g inch long and 1-16 


7 . !Ynch apart. 
is to provide ai 3 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 6363.—For manufacturers of an 
automatic funnel. 


For logging engines. J. S. Mundy, Newark, N. J. 


Inquiry No. 6364.—For manufacturers of hot 
water heating apparatus, fur building 25 x 75 feet, four 
stories high. 


“U.S.” Metal Polish. Samples free. 


Inquiry No. 6365.—For manufacturers of electric 
motors and 10 to 20 h. p. machines for grinding corn, 
ete. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 6366.—For the best and latest im- 
proved diamond drills. 

Handle & Spoke Mchy. 
Chagrin Falls, O. 

Inquiry No. 6367.—For estimates of cost of hy* 


draulic turbine wheel complete with bevel gear and 12 
feet of horizontal shaft, delivered at Liverpool. 


Indianapolis. 


Ober Mfg. Co., 10 Bell St., 


Adding, multiplying and dividing machine, allin one. 
Felt & Tarrant Mfg. Co.,, Chicago. 

Inquiry No. 6368.—For a welding machine to 
weld steel bars from 1-inch to 2-inch material to be tool 
steel as a rule. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inauiry No. 6369.—For makers of the Poulsen 
telegraphone. 

Robert W. Hunt & Co. bureau of consultation, chem- 
ical and physical tests and inspection. The Rookery, 
Chicago. 

Inquiry No. 63'70.—For makers of centrifugal tin- 
ning equipments, or tinning outfit by centrifugal me- 
thod. 

The celebrated ‘“‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company. 

Foot of East 138th Street, New York. 

Inquiry No. 63'71.—For a combination dynamo 
and gasoline engine for an electric plant. 

Ihave every facility for manufacturing and market- 
ing hardware and housefurnishing specialties. Wm. 
McDonald, 190 Main St., East Rochester, N. Y. 

Inquiry No. 63'7:2.—For makers of machines for 
distibering banana plant. 

The SCIENTIFIC AMERICAN SUPPLEMENT is publish- 
ing a practical series of illustrated articles on expeti- 
mental electro-chemistry by N. Monroe Hopkins. 


Inquiry No. 6373.—For manufacturers and job- 
vers of novelties, suchas dice and novelties. 


Sheet metal, any kind, cut, furmed any shape. Die 


punching. Metal Stamping Co., Niagara Halls, N. Y. 


Inquiry No. 6374.—For parties to manufacture a 
bag about size of 2-gallon water bag, strong enough to 
1esent about 135 pounds intern.! pressure. 

We manufacture gasoline motor and high-grade ma 
chinery, castings best quality gray iron. Select pat- 
terns, and let us quote prices. K'rontier Iron Works 
Buffalo, N. Y. 

Inquiry No. 6375.—For makers of medicinal tab- 
let machines, alsu of small paper boxes. 

Manutacturers of patent articles, dies, metal stamp. 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Tnguiry No. 63'76.--For makers of wood alcohl 
and acetic acid plants, also paint machinery and feit for 
manufacture of ready roofing. 

The Clyde Salvage Company, Timited. 40 St. Enoch 
Square, Glasgow, desires to get into communication 
with merchants requiring shipments of scrap iren, 
chain cable, old horse shoes, anchors and general bard 
goods, new and old. References: The Union Bank of 
Scotland, Limited. Scotland. 


Inquiry No. 63'77.—For manufacturers of voting 
machines. 


Patents sold. No advance fee charged inventors. S. 


H. Human & Co , 171 Washington St., Chicago, II. 


Inautry “o. 6378.—For makers of bicycle attach- 
ments for railroads, 


Tnquiry No. 63'79.—For parties making instru- 
ments far dentists’ use. such as nuts, threaded bars, 
jack screws, etc. 

Inquiry No. 6380.—For makers of kerosene oil 
engines. 

Inquiry No. 6381.—For makers of a_ specialty 
covered by patents. which can be worked up. 

Inquiry No. 6382.—For makers of compressed air 
machinery for carpet cleaning. 

Inquiry No. 6383.—For metal frames or clasps 
used in manufacturing pocket. books, also for a simple, 
inexpensive apparatus for burning on leather witn 
brass or other type. 


Inquiry No. 6384.—For parties to manufacture 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no ‘attention will’ be paid thereto. This is for 
our information and not for publication. 


References to former articles or answers should give 
date of pape> and page or number of question. 


Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we.endeavor to reply to all either by 
letter or in this department, each must take 
his turn. i 


Buyers wishing to purchase any article not adver- 
tised in. our columns. will be furnished with 
addresses of houses manufacturing or carrying 
the same. 


Special Written Information on matters of. personal 
rather than general interest cannot be expected 
without remuneration. 


Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 


Books referred to promptly supplied on receipt of 
price. 


Minerals sent for examination should be distinctly 
marked or labeled. 


(9515). J. H. B. asks: 1. How is it 
possible for a horse to receive a severe shock 
by stepping on the track rails of an ordinary 
electric road using overhead trolley? I know 
of a well-authenticated case of this kind. Has 
the nearness of a car anything to do with 
it? How could a circuit through the horse be 
completed ? A. We cannot give a decisive judg- 
ment regarding the horse receiving a shock 
by stepping upon a rail of a trolley line. It 
may ‘be said that many suppose the horse 
to be peculiarly sensitive to the electric cur- 
rent. Its iron shoes with nails reaching into 
the inner portion of the hoof are thought to 
facilitate the entrance of the current into 
its body. Again, there must have been a dif- 
ference of potential between the rail and the 
adjacent ground sufficient to produce a cur- 
rent through the horse when he stepped upon 
the rail with one foot, and thus made a path 
of less resistance to ground for the current 
than was afforded by the earth in contact 
with the rail. If these several conditions 
were realized, a horse might receive a shock 
between the rail and the earth at its side. 2. 
What would be the effect of varying the re- 
sistance in the secondary of a transformer, the 
primary of. which is fed by a constant current 
transformer. Please state effect on lamps on 
circuit, B and explain action in full. A. We 
have not seen the arrangement you show in 
your sketch, a variable resistance in a trans- 
former circuit, in multiple with lamps. We 
have not the means for testing the arrange- 
ment, but it seems to us that the variable 
resistance, if non-inductive, would short-circuit 
the lamps, and as the resistance was cut out, 
the lamps would give less light, since they 
would get less current. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


December 27, 1904 


AND BACH BEARING THAT DATE, 


[See note at end of list about copies of these patents.] 


Accumulator and regulator, 
Acety]-salicyl-phenetidin, making, 
Summers ....... sce eeeeeeee 


E. Guillaume. 778,450 
Ss. 


Acid and making same, ortho hra- 

quinone-sulfo, M. Jljinsky .... .. 778,670 
Acid nitriles, making, O. J. Graul........ 778,656 
Acylated indoxyl and making same, D. 

Vorlander, et al. ....... ccc cee ceeceeee 178,725 
Adding and_ subtracting machine, R. L. 

Cleveland. ........e cece ee eee Re nes 778,447 
Advertising apparatus, prize awarding, J. : 

MOLTIS } os:2 cise sane 04 a Dal ares bo sles ee 778,546 
Air compressor, automatic, J. Rogers...... 778,608 
Air cooling or heating apparatus, G. Ep- 

POCD CS Ay '0:5. 6 63ta creo aie yeinra’esios) he shave aeteneate 778,482 
Album, folding picture, A. O. Sodergren.. 778,282 
Alloy, H. Bierbaum ..............-000e 778,398 
Amusement device, C. B. McKay w- 178,325 
Animal trap, L. M. Steelsmith « 778,429 


778,675 
778,777 
- 178,558 
778,705 


Animal trap, J. Kerns ..... 
Animal trap, J. W. Gates . 
Asphalt treating apparatus, B. 
Automatic gate, V. W. Radcl 
Automobile controlling mechanism, F. 


BOAT G. Hesse satig oid una aac ces naanern es ae 778,627 
Automobile, etc., spring, J. W. Nesmith.. 778,460 
Automobile steering mechanism, F. H. 

Bogart .......... iradecoraderah ead itygierd Behe ota 778,626 
Autoraobiles, supporting and shifting bat- 

tery for, A. 'H. Whiting ............ 778,560 
Axes. machine for removing, scales from, 

ER P.: Alexander ........6 cee eee eee eeee 778,525 
Axle, “iitomobile vehicle, W. S. Morgan.. 778,791 
Axle, ear, H. J. Bayard’ ........ eee eee eee 778,299 
Bag fastener, B. vom HE'igen.............. 778, 230 
Bag frame handle attachment or fastener, 

= WOM MAG ON oo. soo ais Se Seated Sees 778,231 
Bale band tie, L. B. Robinson . 778,801 


Baling press,. Clark & Beach . 
Ball batting and registering 
E. F. Porter 


178,446 
, 778,331 


Balls, removing grease or oil from hollow 

metallic, A. Johnston .............6.. 778,317 
Band, G. Arents, Jr. ........ 0... 778,211, 778,212 
Barometers or other like articles, bracket 

for holding and locking in place aneroid, 

R. B. Heimbecker ............. eveeee 6 778,488 
Basket, crate, H. T. Lewis. ......0..000--00. 978,544 
Bath house, folding beach, Booker -& Hill- 

BOOKGE? ives ek is oes b0ce es a enefse-a'e aie de a 778,628 
Battery. See Electric battery. 

Beam frame, plastic, R. C. Kyle.......... 778,416 
Bearing, G. Engel ..........ces cece eeeees 778,822 


5.000 or 10.000 thin brass plates, stamped, raised letters, ; Bearing, centrifugal machine, G. Engel... 778,481 


as ordered. 


Bed, folding, C, M. Hamilton eveseserves $68,039 


Bed, invalid, Devore & Yount .........66. 778,570 
Beer box, Klenk & Fink ...........6. « 778,680 
Beet topping apparatus, O. S. Martin . 778,830 
Bicycle cheir, child’s, E. Petersen .. 778,328 
Bin, M. S. Burdick .............cececceees 778,301 
Blood, producing a nutritive substance from, 

Hlofmeier® 3 acco sie se sccse 0.84 c Cie eee ees 178,783 
Boat compensating device, submarine, L. Y. 

Spear ...... eee eee e cece eee eee eneee oe 178,339 
Boat compensating device, submarine, F. 

De® CAD Os 510.5 siesoier «dis: Selhe siaieh abe aie wie.0% 778,350 
Boat, life, R. D. & R. D. Mayo. eee 778,421 
Boiler, F. S. Whitelaw ......... .« 778,617 
Boiler tube plug, T. H. Devanney. . 178,638 
Boilers, apparatus for feeding ant 

tation fluid into, A. McWilliams » 778,459 
Bottle, J. G. Marmion ...............ceeee 778,687 
Bottle or tke like closure, A. M. Macon- 

MOLD «ase Svetd is cio 5 Sig disGoreteaienc, le seatve, die S784 S 778,593 
Bottle shipping case, Bowlin & Doudle.... 778,736 
Bottle stoppers, apparatus for applying, 

Coale & Greensfelder ........-.seeeeeee 778,566 
Bottling machine guard, automatic, R. D. 

Price, sii ected ald bah etapa al ard bg OS 778,606 
Box covering machine, P. S. Smith « 778,805 
Box nailing machine, D. Snitjer .. 778,463 
Box stay strip, J. S. Stokes 778,809 
Boxes, trays, cartons, etc., corner joint or 

stay for, L. A. Dunbar .............00. 178,533 
Brake operated signal or tail light, S. N. 

WAICOXSON | eens di s-ate e wisiein soe waeresb terse 778,729 
Brake rod automatic slack adjuster, S. 

JONES: siivccese cess f « 778,585 
Brick kiln, J. : 778,441 
Brick machine, . J: Fl “te 178,483 
Bronze to powder, apparatus 

G. E. Schmidmer ............... 0008 . 778,510 
Broom making machine, S. T. Cameron... 778,564 
Brush back drilling and plugging machine, 

C. Gruneberg ......cc cece eee ee eee cones 778,361 
Brush, fly, Dressler & Robinson. . 778,532 
Brush holder, W. D. Roop ..... « 778,272 
Buggy seat, E. Cox .......... + 778,223 
Bulletin board, F. Howard . 778,490 
Button, O. L. Henerlau ............ . 778,241 
Button socket member, H. Kerngood . 778,58? 
Cabinet, A. McKenzie .............. + 778,696 
Cabinet, dispensing, C. W. Trefny + 778,515 
; Calculator, A. H. Merrill. ............000-- 778,790 
Camera, panoramic, Angsten & Gesbeck... 778,394 
Camera, photographic, G. Washington..... 778,518 
Camera shutter, J. A. Ricketts .... « 178,334 
‘Can opener, J. M. Keep .......... « 778,673 
Can testing machine, C. H. Ayars » 778,623 
Cane mill, J. P. Golden ..... . 778,410 
Cane, parade, H. W. Wylie . » 778,346 
Canopy support, J. H. Sprague ............ 778,381 
Cap for armor piercing projectiles, 778, 225 
Car, HE. W. Summers ...e..... eee eee eee eee 778,384 
Car, adjustable double deck stock, J. B. 

SM ys esos 5260s 34 ore acer. 2 eaiota swede Sienees 778,337 
Car brake, railway, W. L. Barker.778,396, 778,438 
Car brake slack adjuster, W. O. Mundy... 778,597 
Car coupling, C. C. Werthner ............ 778,728 
Car coupling, J. MeWatters ............... 778,760 
Car frame and bolster, railway, J. J. Hen- 

TORSO Y.~ jose bo. 0.14 S50 sreie (averse eesale wo, S:ttave rere RS ave 778,364 
Car frame, railway, W. F. Kiesel, Jr . 778,676 
Car grain door, J, H. Kennedy ...... «+ 778,250 
Car, metallic street, F. H. Rapley «. 778,706 
Car, railway, H. J. Bayard ......... +. 778,831 
Car replacing device, P. G. Jones . . 778,541 


Car seat, E. G. Budd + 778,219 


Car seat cushion, E. G. Budd 178,218 
Car, stock, W. J. Schumacher .......... « 178,553 
Car ventilator retaining device, H. « 178,523 
Car wheel, C. Wimmer ..........e.eeeeeee 178,766 
Car window, H. F. Vogel ..............06 778,517 


Cars, motor cars, etc., speed and distance 


recorder for tram, Hartley & Canova.. 778,451 
Carbons, utilizing waste ends of, R. Peters 778,703 
Carbureter, M. Loewenstein .............85 778,686 
Card safety tray, W. A. Hoschke ... - 778,314 
Carpet fastener, stair, O. Karcher..... . 178,586 
Carpet stretcher, W. IF. Baumhauer, Jr.... 778,349 
Carriage, child’s, C. O. & J. W. Glascock.. 778,485 
Carriage curtuin, ete., fastening, C. E. 

IOP OS, +55 ae eT okey 8S aa Se Bint ee nN @ 9S oe 778,649 
Carriage juck, automatic, H. Edeline - 778,645 
Carriage wind shield, G. A. Pond ....... « 778,330 
Carrier, See Wood carrier. 

Carrying table, portable, G. Ward .. « 778,613 
Cattle guard, J. A. Ferrieel ..... » 778,235 
Cement blocks or slabs, apparatus e 

manufacture of, W. A. rol Waller . « 178,344 
Cement grinding mills, air separator 

Hy -Hitzel. 35 soso ecdied sccariad oe + 178,452 
Cement kiln, rotary, G. H. Sharp ........ 778,612 
Cementing cloth, wood, leather, ete., com- 

position for, C. Ellis ...........seeeee « 178,232 
Centrifugal machine, T. B. Freas ... + 778,355 
Centrifugal machine, J. C. Morrison ....... 778,458 
Chair or sofa and couch, combined, J. A. 

WalSbUr Ber: cect ues ad shed nied rte genes 778,290 
Chimney cowl, P. A. Sheley .............. 778,554 
Chloroform and making same, chloral- 

acetone, C. F. Schaerges ..........0006 778,277 
Christmas tree candle holder, H. G. Hess.. 778,581 
Chute gate and operating mechanism, bin, 

IDs Bs COOK se sa sia sain ses aen des eee sees. 778,306 
Cigar lighter, electric, W. P. Carstarphen, 

War siatatansl seersth. os 3°82 she c1e'S oc Si acdrb Gidea. a\eteiele’s 558 778,444 
Cigarette, J. & L. Przedecki ~ 778,374 
Cigarette mouthpieces, apparatu: oy 

paring, J. & L. Praedecki ............ 778,373 
Clock, graphophore alarm, J. A. Wozencraft 778, 434 
Clock winding machanism, W. M. Fulton .. 778,237 
Clothes line pole or support, H. O. Brecken- 

TALE. Foie oie aa s Mies WES ele see a5 778,215 
Clutch, F. A. Brownell ......... . 778,820 
Coal crusher, G. W. Perry .... . 178,372 
Coat, A. F. Skaren ........... eee eens » 778,804 
Coffee separating machine, C R. Groff . 778,576 
Comb, K. Tojetti wo... cc cece ce eee ee eee 778,467 
Comb starters, gage for cutting foundation, 

J. EB & J. L. Enyart ............ 0 eee 778,233 
Computing machine, H. H. Helmick, reissue 12,296 
Concrete construction, F. Melber.......... 778,422 
Concrete, reinforced, E'.. B. Jarvis......... 778,247 
Concrete walls, molding form for, BE. B. 

acess eve ale sore acona Sack atest « 178,583 

. J. Hoskin 778, 666 

Connecting rod, J. EF. Duryea 778,821 

Controller, J. P. Durkin ... 778,643 

Conveyer, S. M. Wixcel .......... 778,561 

Conveyers, feeder for belt, L. . 778,461. 

Cepier, manifold, J. F. Ewen........ . 778,647 

Copy pad moistener, T. I. Fisher . 778,648 

Corn gatherer, E. Hollis ...............08- 778,663 
Corn husking machine snapping roll, H. Kol- 

VAND? e ciao 0's. b otars a iskee 64 &e eiaceela-ee oie. 8 eee ae 778,588 

Cotton gin, J. B. Cheesman .....eeeeeeeee 778,774 
Coupling. See Car coupling. 
Coupling, W. A. Hull ........ cece eee ee eeees 778,491 
Crane, W. N. Eckle ........... « 778,534 
Cream separator, C. W. Parks « 178,327 
Cream separator, C. J. Kirch 778,679 
Cuff blanks, etc., machine for folding, C. H. 

Knapp 778,751 
Cuff holder, A. P. Gillen 178,654 
Cultivator, O. M. Voiles 778,724 
Cultivator and cotton chop 

De IME iad ok eet aie 2 + 178,318 
Cultivator, corn, H. Funkner . « 778,652 
Current motor, W. Niemeyer . « 778,702 
Curtain pole, W. H. Cutler ........ . 778,568 
Curtain stretcher, Carlson & Mayr........ 778,303 
Damper chains, ete., supporting device for, 

G. H. Tarleton ........ ccc cece eee eee 778,000 
Dehorning device, W. M. Stewart ... « 178,720 
Dental tool, E. Forquignon » 778,650 
Derailer, S. W. Hayes . 178,578 
Dialkyl carbinols, making, F. Hofmann.... 778,243 
Dispensing and measuring apparatus, 0O. 

VAS are ROPE oe ETO LOE RIOR aon 778,770 
Display can holder, biscuit, E. L. Reed. 778,800 
Display stand, J. F. Riedy ..........00- + 178,335 


Domino, .J. C. Howell, Sr. 
Door automatic lifting device. 


« 178,245 


seyman ....... eee ee eee eee 778,513 
Door, flexible, Dodge & Miller .. 778,228 
Door and window securer, G. F. Fay.. «778,823 
Draft eye, G. Walker ........+.e.ee0e a yavaualete 778,288 
Draw bar centering device, H. Tesseyman. 778,514 
Dredge, W. A. Collins ........ ec. ee ee eee ee 778,634 
Dumb waiter shaft, G. Geraerdts ........ 71785745 
Duplicating apparatus, Klaber & Stern- 

WOOL 2. eis od se Shecotaces anscife etortkard dare Doel ea aie waco 778,415, 
Dye_and making same, beta-naphthol azo, 

Ko. Bibel. 30 s/o sieie's o sisis:0 ors,si0ls 0 5.9 0 0 3 Seine 778,478 
Dye and making same, black disazo, K. 

Sechirmacher ........... sec ceeee seco 178,610 

blue sulfur, K. 


Dye_and making same, 
El 


es veee 


778,478 


January 7, 1908. 
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violet sulfur, A. 

ase 0 eije eee cceeececeses 198,713 
Dyce, ete., machine, 3. W. Fries 22222222 178,236 
Ear and bail for culinary vessels, J. Stuber 778, 7340 
Egg case, D. M. & R. W. Rundle......... 778,711 


Dye_and making same, 
y * schinid is ’ 


Egg case, folding, T. M. McIntosh . - 778,758 
Electric battery, A. Gabriclson 7 «. 778,653 
Electric brake, E. R. eeceecseccence - 178,238 
Electric compensator, i. O. Schweitzer.... 778,714 
Electric current governor, W. J. Richards. 778,333 
Electric light socket, incandescent, L. H. 

Stuart .ccccceccccccc secs ccc sceccecves + 178,383 
Electric motor, J. Bryson. 778,400 
Electric motors, automatic curre 

for, A. Churehward .......:.... « 778,222 
Electric switch, quick break high tens 

GarGner ....sceecceeeeeteeeeeee 778,575 
Electrical connector, Krantz & Muller..... 778,681 
Electrical controlling apparatus,.G. H. Hill. 178,242 
Electrical machine frame, F. A. Pocock... 778,798 
Electrical outlet box, E. W. Muller ........ 778,693 
Electrode, therapeutic, Day & Stein...... + 178,308 
Electromagnetic waves, adjustable bolo- 

meter detector for, C. K. Salisbury... 778, 275 
Blevator lock, R. J. Roulo .....- 778,550, 778, "551 
Elevator safety clutch, A. Whelan....... 178, 616 
Engine. See Internal combustion and air 

engine. 

Engines Gu 2@,  Cannion® sesieiaiece iar see nateiee ae » 778,632 
Engine igniting device, internal combustion, 

F. Reichenbach ..........eesceecceees - 778,707 
Engine muffler, internal m 

Lamplough .......cececee cece cee ceeeeee 178,417 
Engine speed regulator, explosive, K. Rein- 

hardt ....... 7056-6 eb ata St Ole 18 SESS Se seals 778,375 
Engine starter, gas, J. B. Morrison ...... 778,261 
Engine superheater, traction, Huber & Ul- 

a 3 (1 Oe ROTA er emirate Sor eopr ena 778,315 
Extension table, J. F. Arnold ...........006 778,471 
Eyeglass nose guard, W. D. Fennimore.. 778,234 


Eyeglasses, spectacles, or the like, mounting 


for frameless, J. E. Boyle............ 778,528 
Feed bag, T. E. Burrough ......... «. 178,442 
Feed water regulator, J. W. Lytton. + 778,592 
Fence lock, wire, Brown & Kerr............ 778,773 
Fence post, cement, B. H. McMillan, et al. 778,697 
Fertilizer distributer, J. Blue ............ 778,440 
Fertilizer distributer, M. H. Meyer 778,690 


Filter plate, G. W. Gerlach . 778,746 
Fire escape, B. B. Briggs . 778,300 
Fire escape, O. Ewers . 778,743 
Fire extinguisher, A. C. B 778,439 
Fireproof shutter, F. P. Schroder. 778,279 
Fish bar clamp, W. S. Wootton.. « 778,730 
Fish line float, W. H. Jacoby ............ 778,669 
Fish plate clamps, implement for adjusting, 

W. S. Wootton ........ccccccecccccees 778,731 
Fishing reel, H. T. Howard .............. 778,244 
Fishing reel, A. F. & W. Meisselbach, Jr.. 778,368 
Fishing tackle, T. Rud .............eee wees 778,552 
Flash pan, automatic, G. P. Wrigley...... 778,296 
Floor and bedstead, combined, J. Pejchar. 778,797 
Flower pot clip, J. A. Kramer ............ 778,786 
Fruit grader, R. Strain, reissue........... 12,297 
Fuel and making same, artificial, G. W. Her- 

DODD eh 5 occsdale os crete Bio. eoe ier e- bee else Case See 778,781 
Funnel, automatic, R. L. McEwen.......... 778,695 
Fuse switch box, electric, L. W. Downes.. 778,531 
Garment press, W. T. O’Brien ............ 778,762 
Garment supporter and holder, rt 778,380 
Gas burner, J. B. Salo ..... 778,712 
Gas burner, M. J. O’Rielly . 778,794 
Gas burner attachment, W. 778,252 
Gas burner, oil, J. L. Hague 778,577 
Gas burners, mantle for incandescent, M. 

Offen berg 5 se esse waved 6 dstrere-sre 00.0 .pidreoes 778,504 
Gas generating apparatus, acetylene, J. J. 

ION GOD 5 oie veterans Cees seh ea tee eee 778,580 
Gas generator, water, A. G. Glasgow...... 778,778 
Gas pressure device, C. Holmok ..... oe 178,784 
Gas producer, S. T. Wellman et al. -. 778,614 
Gas producer poker, W.:-B. Hughes........ 178,827 
Gas through purifiers, etc., valve for control- 

ling the flow of, T. Redman .......... 778,332 
Gate, Miesse & Landis ............ceeeeeee 778,324 
Gear for reciprocating prime movers, eqnal- 

izing, M. Neumayer ..........sceeeeeeee 778,700 
Gearing, change speed, W. F. Rice.. «. 778,548 
Glass grinding machine, Goehring & Troche 778,486 
Glass molding apparatus, G. A. Marsh .... 778,787 
Governor, centrifugal, O. Junggren.. 778,248, 778,249 
Grate, A. HB. Johnson ......ceccceeeseeeee 778,749 
Guns, single trigger mechanism for double . 

parrel, J. C. Broyles .......ceeeesecees 178,629 
Hackling machine, Crepy & Fremaux..... 778,351 
Halter, H. Spohn .............s- eee eee - 778,511 
Handle bar, spring, J. H. Dunsford........ 178,573 
Harvester counting mechanism, grain, J. 

NG ChE. oo se S44 Fo es ie Ee os Bw ae sails 778,426 
Hat, C. T. Fergusson ..............6.. . 778,536 
Hat fastener, H. W. C. von Castens.... 778,474 
Hay ricks, etce., apparatus for fastening or 

tying, J. W. Harrington .............. 778,240 
Heater,” N. W. Dimpsey ....... - 778,639 
Hinge, separable, G. H. Schiek « 778,509 
Hoisting and conveying apparatus, 7 

Holmes 2... cece cece ce eeee 778,582 
Hoisting apparatus, L. Moss 778,502 
Hook and eye, B. Freedlande 778,574 
Horse blanket, E..~Weldy . 778,815 
Hose coupling, J. Szepe .......... « 778,557 
Hydrocarbon burner, C. F. Capell 778,443 
Hydrocarbon burner, ‘L. K. Leahy, reissue. 12,298 
Hydroxyalkylanilin, making, Behaghel & 

Schumann ....c sec see cece reece vceccee 778,772 
Incubator heating apparatus, Caviness & 

Warrington: v.66 esis dees eee cae owes 778,304 
Indigo, making, R. Knietsch, et al « 778,752 
Insecticide, J. H. White ..........e.eeee 778,391 
Instrument or other case, G. Rehmann.... 778,268 
Insulating and suspending device, J. Sachs 778,507 
Insulating material and producing same, 

F. Bruening ...c.ceccececrecccece 778,529 
Insulators to cross arms, device for’ attach- 

ing, Ma LROCKC sie acciaceis os Sawin ies 6 778,420 
Internal combustion and air engine, com- 

bined, H. F. Wallmann ........ «ee 178,289 
Ironing board and step ladder, com 

J. MecKellan ......cccccccccccvcevcces 778,503 

Irrigating apparatus, J. H. Martin........ 778,323 
Jack. See Carriage jack. 
Jar wrench, J. L. Zesiger .......,..eeeee0s 778,562 
Knitting machine stop motion, F. ‘Ss. Forry 778,538 
Lacing hook setting machine, I. F. Peck 778,796 
Iuamp and shade holder, electric, L. H. 

POEKING? 96 ck Sh chi os es ols owed eaeeges 778,602 
Lamp, electric arc, A. W. Hendricks wee 778,489 
Lamp, flash, I. G. McColl ........ « 778,792 
Lamp holder, A. C. S. Rue ...........0.. 178,274 
Lamp or generator, acetylene, E. Moreau. 778,596 
Lamp post, street, W. W. Sturgis........ 178,283 
Lamp socket, incandescent, Sibley & Lutz, 

280, 778,281 
Lamp socket, shade holding, H T. Paiste. 778,795 
Lamps and energizing an lighting same, 

means for supporting electric. . H 

Wilkinson ............ 178,618 
Lantern, W. H. Foulkes 778,651 
Last, shoe, W. C. Porter . 778,505 
Level, line sighting, T. Sandbroo. 7 eee 778,508 
Level, plumb, W. C. Miller ..... « 778,756 
Linoleum, making, L. W. Seeser .......... 778,715 
Linoleum, manufacture of, F. O. Gripp.. 778,658 
Linotype machine, J. R. Rogers ........... 778,609 
Liquid separator, centrifugal, Dierks & 

MOL MADD: ase 59% ssensys Bojence. eco g ehers- 6 Bie siaese 778,406 
Loading device, E. B. Nelson -. 778,699 
Lock, W. R. Tabb .......... -. 178,284 
Lock, F. Uhri ......... - 778,469 
Locomotive, G. Thoret ....c..ccceeeceeeees 778,722 
Locomotive tire gage, Guinn & Andes.... 778,411 
Log turning mechanism, W. M. Wilkin... 778,522 
Loom for weaving pile fabric, W. G. Hart- : 

MSY chicas lorety-ace-eraih clave rcite we sie Sele ote ste e ss 778,363 
Loom friction let off mechanism, Hudson 

& Duncan ...........4. - 778,668 
Loom lug strap holder, ~.. 778,465 
Loom shuttle checking means, J. C. Ed- 

WATS) 26 ihe drecckteie dd Sbcs oe bine tea wet 178,646 
Loom stopping device, T. Howard......... 778,453 
Loom take up mechanism, W. S. South- 

WICKES aisin iste. civ esaibuniets es aeieore, eee Sidisiatai eerie o's 778,612 
Lubricator, J. A. Place ....... cece eee ene 778,265 
Magnesium, production of metallic, I. L. 

RODORUS: © asererers 0:0: shee." grei8) e,eSe.b 9 aiaiete tense 778,270 
Mail bag catching device, A. Johnson... 778.671 
Manacle, A. L. Nelson .......ceccveeeeee 778,761 
Manifolding device, B. J. Rosewater.... 778,273 
Manure loader, A. S. Milne.............0. 778,259 
Massage apparatus, electromechanical vi- 

pratory, C. Adams-Randall ..... veeee 778,621 
Massage, electromechanical apparatus for 


vibratory, C. Adams-Randall ....+..+. TIBI 


Foot and 


66 55 
Sta r Screo Cutting 
Automatic 
Lathe 


Cross 
Feed 
FOR FINE, ACCURATE wit | 
Send for Catalogue B. 
SENECA FALLS MFG. CO. 
695 Water Street, 
Seneca Falls, N.¥., U.S. Ae 


OCT] TLS: SHOP OUTFITS. 


‘Toots: Suet 


CATALOGUE F 


Veeder 
Counters 


to register reciprocating 
movements or revolu- 
tions. Cut full size. 


Booklet Free 


VEEDER MFG. CO. 
Hartford, Conn. 
Cyclometers, Odometers, 


Tachometers, Counters 
and Fine Castings. 


WOLVERINE 


SELF STARTING AND 
REVERSING 


Gasoline Marine Engines 


%  3to 18 horse power. Launches 
} 18to %5 ft. Write for catalogue. 


WOLVERINE MOTOR WORKS 
Grand Rapids, Mich., U.S, A. 
Brooklyn office, 97 22d St. 


$3.00 ** parts forthe 
“MODEL” 
DYNAMO 


with drawin, ond diregtions for building. 

Weight, 111 Height, 6 inches. Speed, 

3,000 r. p. m. “0 volts, 8 amperes, Send 
pbc. for set of blue, -prints, Circular 
Tee. 


Waltham Model Supply Co. 
Wattuam, Mass, 


ELECTRIC SEWING MACHINE MO. 


tor.—The instructions and numerous illustrations of de- 
tails contained in this article will enable any mechanic 
of average ability to buiid an efficient motor that will 
operate a sewing machine. ‘The cost of materials for 
this machine should not exceed five dollars. See SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10 
cents by mail, from this office and from all newsdealers. 


The Genuine 

Armstrong's 

STOCKS 
and DIES 


Acknowledged to be the best. Different sizes and 
capacities. Write for catalog. 


THE ARIISTRONG MFG. CO., Bridgeport, Conn. 
New York Office, 189 Centre Street 


Complete Electric Lighting Plant 


Price, #84.00 
Dynamo only, for eight. 16-c.p. 
lamps, $26.00; lamps, wire, 
fixtures, etc., $8. 00; just suite 
able for residences, small fac- 
tories, yachts, ete. A strictly 
first-class guaran teed outfit. We 
wind for any special purpose 
to order, usually without extra 
cost. Send for Bulletin No. 3. 
The eibridge Electrical 
Mfg. C Water Street, 
Elvidee N. Y, U.S.A. 


B. F. BARNES— 
ELEVEN-INCH SCREW 


jCUTTING LATHE 


For foot or power as 
wanted. Has power 
cross feed and com- 
ound rest. <A strictly 
igh rade. modern 
tool. Ask us for print- 
ed matter. 


B. F. BARNES 
COMPANY, 


PALMERS 7 


MARINE and STATIONARY 


MOTORS 


2 and 4 CYCLE 


are no experiment, as they 

are in successtul ‘operation 

in all parts of the world. 
Launches in stock. 
Send for Catalogue. 


FALMER BROs., 
s Cob, Conn 
New York Ofiice, a4 W. 26th =t. 


The Right Kind of a Motor 


Salisbury Double 
Water Jacket 


on land or water. 
Cylinder Motor 4% x5. 


Case, Self-Oiling, Nickel Steel Valves, 
Forged Steel Shaft. Salisbury 
- Motors are Reliable. Prices mod- 


erate. 
Send for Catalogue. 


BUFFALO ENGINE CO., Mfrs. 
272-274 Michigan St., Buffalo, N. Y. 


Induction Coils 


for X-Ray Apparatus pan 
Wireless Teleg- p 
raphy. Special 
Jump Spark 
Coil for Auto 
mobiles and Gas 
Engines. 


E.S. RITCHIE & AIE & SONS, 


% BARKER MOTORS 


Have more good points, fewer 
parts and require less atten- 
_tion in operation than any 
other. 


Launches, Valves, Specialties, 


C. L. Barker, Norwalk, ct. 


Broo kline, Mass 


Cylinders and Head, Aluminum Crank. 


Mattress guard for beds, S. Reed ........ 778,607 
Measuring vessel, Bond & Maloz .......... 778,473 
Mechanical movement, ©. E. Sandstrom.. 778, 7802 
|e ings mixtures for printers’ types, bear- 
ings, ete., preparing, C. Meadows. 778,789 
Metalic oxids with metallic aluminium, re- 
ducing, F. C. Weber ..........eeeeeeee 178,345 


Metals from cyanid solutions and regenerat- 


ing the solutions, precipitating, L. E. 
' POLE GT oc oshicieve, 5.02 ioe, eee fae gnous) 6 "oribve:'6y'ese one ole ace 178,547 
; Milk treating apparatus, T. L. F. Stack .. 778,717 
Milker, cow, F. M. Devore.. 778,227 
Millstone dress, L. B. Woole . 778,619 


Mineral or aerated waters, appa 

the manufacture of, J. T. R. de Morley 778,260 
Miter box, M. Nicholls ............eeeeeeee 778,701 
‘Miter joints, cutting material for forming, 

Re DUNNE 65.5 ssi 4 bid so eso 8 eee eee eieceete 778,642 
Molding machine, E. Pipher .............. 778,329 
Molding sizing and varnishing machine, 

A. Sowinski ....... eee cece eee eee 178,555 
Monochloro alpha-naphthol and making same, 

De] Airecvonsested Seis Ra tadeie cle erates. 178,477 
Motor. See Current motor. 
Motor control system, G. H., Hill......... 178,825 
Motors, heat radiating device for internal 

combustion, H. J. Muntz ............. 778,425 
Motors, system of equilibrium for, A. C. 

FRP@D8 3, iis obsess ccc aces aise ed as deere sees 778,542 
Music roll, perforated, H. P. Ball « 178,436 
Musical instrument, F. Martienssen. « 778,545 
Musical. instrument, mechanical, s 

BOD. cies Ms oonasos 8008 esse Sebiless. diols opose “ort Ware 118,437 
Musical instrument player, mechanical, L. 

Ue. FODCS oo cicessiae sa ie 0a 5 bois osc oe a aes 778,365 
Nut lock, G. W. Fewget .... « 178,537 
Nut lock, A. H. Wegener « 778,726 
Obstetrical device, M. A. Hasterly... . 778,644 
Oiling apparatus, felly, D. D. Frisbee..... 778,824 
Oyster tongs pivot bolt, G. M. Kilmon... 778,413 
Package fastener, E. i. Jaquith......... 778,316 
Packaging machine, automatic, A. & J. H 

MCLOOd oes se cecs ccc cs ceeesntescees 778,759 
Packing, piston rod, J. M. Rhodes «++ 778,708 
Packing, rod, D. H. Stewart ...... «+ 778,430 
Packing, rod, C. L. Cook ........ . 178,635 
Padlock, permutation, Ey. Ditto. ceases 778,833 
Pail, non-spillable milk, J. H. King...... 178,678 
Painting machine, D. Robertson.. « 778,709 
Paper cutter and printer, rolls F. 

VAG). 28 bee oec week ss e + 778,433 
Paper folding machine, * Sexton estore See 778,462 
Paper, etc., folding machine, E. H. Cottrell 778,637 


Paper for detachable or other leaves of 


books, making, Robson & Blackmer... 778,377 
Paper machine, carbon, W. P. & CG J. 

Pembroke <3. i-6..65 S05 crave) a eiereisiee os weiaieeee 778,371 
Paste jar, J. Gleich eee 178,357 
Pattern, paper, A. Specht ... +» 178,464 
Pay roll, C. T. Chichester +» 778,633 
Peg box, P. Matusak ......... sea 778,457 
Pen, fountain, J. Weeks ....... «+ 778,291 
Pen, fountain, C. A. Faber ... + 778,407 
Phonograph, EB. M. Robinson 178,271 
Phonographs, coin controlled circuit making 

and breaking apparatus for, A. W. 

CO: seiare ienaicie o.soie sts, ciatasieseraloresies Ses aisles © 778,305 
Photographic film cartridge, 778,403 


W. B. Cline.. 
Photographic mount and making same, F. 

W. G. Chelius 778,740 
Picture exhibitor, Cc. « 178,347 
Picture mats, 


Ww. 


Wheat) ci ieiscie se oF et netic bs see eseies 178,521 
Pie making machine, D. S. Williams. «. 778,295 
Piling, metal sheet, G. E. Nye - 778,601 
Piling, sheet, R. Dobry ..............00.. 778,354 
Pill or tablet machine, F. P. Kirzinger.. 778,750 
Pin, S. Dancyger ......ccsccccccccccceees 778,353 
Pin, J. M. Staley ......ccccccw cece cenee 778,512 


Pins, machine for separating, feeding, and 


driving headless pointed, W. F. Fraser 778,484 
Pipe reamer and thread cutter, combined, 
Link & Brenholts .................. 778,753 


Pipe wrench, F. Scheffer, Jr. «.. 778,278 
Plant protector, C. Marsh «. 778,688 
Planter, « 778,475 


seed, F. E. Comstock 


Plate clamp, J. C.F. Balze 778,214 


Plate clamp, W. J._ Main . 778, 829 
Plow, hand, T. L. Willcox « 778,294 
Plug, EB. M. Hall .......... . 778,662 
Poke, animal, T. H. Tregella: « 178,342 
Potato cutter, I. J. Cissna .............. 778,530 
Power at varying speeds, apparatus for 

transmitting, W. F. Rice............. 778,549 
Power transmitting device, I. Deutsch.... 778,405 
Precious metals from solutions, recovering, 

Ti ANGOrSON: si6 ois tess ele ees eae ee ees 178,348 


Printer’s. plate holding clamp, T. Wensel.. 778,292 
Printing and totalizing lines of numerals, 

machine for, W. W. Childs ........... 778,741 
Printing attachment, paper roll, G D. 

OPtOM:) 2 ails sbi aces Mee ded oh a's Clee dates 778,665 
Printing attachment, roll paper, F. L. 

BAW LOR a: o's c,ar5,Sss6ehsterid 2 ois aed cvaield ase oes, © 778,813 
Printing color display, J. H. Swain...... 778,341 
Printing machine, stencil, A. B. Dick - 778,449 
Printing plate holder, E. R. Storm...... 778,466 


Printing plates or surfaces, producing, J. 
R. Hill + 778,313 
+ 778,338 


Printing press, W. H. Smiley 
Printing press counting mech: 


Wright. iicis oedenit sees ase vere + 778,769 
Propeller, boat, G. F. Atwood «. 778,435 
Propeller, boat, J. Salom ....... ++ 778,763 
Pulp screen, O. H. Moore ........... ++ 778,692 
Pump, centrifugal dredging, C. Lager.... 778,590 
Pump, dispensing,. W. J. McCahill + 778,757 
Pumping power, D. E. Norris ............ 778,428 


Puzzle or advertising medium, F. J. Stone.. 778,382 


Rack. See Towel rack. 
Radiator for autocars, A. Loyal.......... 778,320 
Rail joint, D. C. Bassett «. 778,625 
Rail joint; J. G. Greter .... . TIR.GHT 
Rail joint, D. P. Springer .............. 178,716 
Railway block signal system, R. E. Land 778,418 
Railway cross tie. making machine, W. E. 

Martin ccidrisecce de ire ree soe wreteis's Shad a's, 2.8 778,258 
Railway crossing, street, H. M. Gleason.. 778, 655 
Railway, electric, J. de la Mar ..... 778,256 


778,559 
+ 778,356 
+ 778,262 


Railway safety device, G. G.. Wacke 
Railway’ signal, Fuller & Banghart.. 
| Railway switch, A. J. Neatie 


Railway switch, F. Bayless ........ «. 778,397 
Railway switch, automatic, R. «. 778,782 
Railway switch lock, D. Boyle............ 778,738 
Railway switch mover, street, S. C. Smith 778,806 
Railway switch stand operating a_ point 

lock and distant signal, E. M. Robin- 

"BOM seisiais severe 4 4.000 oie-e bia'oie GAis Sie aratecd dace Oe.eve 778,336 


778,213 


:Railway track fastening, S. Aubry 
temporary holder for safety, 


‘Razor blades, 


Ces Te WELTON: “id discov eta are 5 fee oiaceid oiete aide 778,388 
Razor, safety, H. Herder .............+45 778,540 
Receptacle, collapsible, Dudley & Bebout. 778,641 
Reclining chair, C. Bennett .......... 778,526 
Refractory . material, manipulation of, E. 

Thomson 778,286 
Register shutte 

WATE! cso el sien eio:0 8 chaise tev. 8 oe 778,524 
Reversing mechanism, Werner & Flory.... 778,615 
Revolver, self-cocking, O. F. Mossberg, 

778,500, 778,501 
Ring making machine, O. S. Beyer ........ 778,472 
Rope fastener, J. Leightham 778,253 
Rotary engine, .V..Filteau ...... - 778,408 
Rotary engine, E. Buchholtz 778,630 
Rubbing or polishing machine, J. H. Witt 778,470 


Rug or carpet paste fastening, Conner & 
Grimmer) (sso ons aie orere rere ies edd olesene 6, ica 6 0 778,742 
Rug pin, F. D. Van Buren .... «+ 778,287 
Rule, square, and miter, J. Guth .. 778,659 
Sash fastener, J. D. Sanford... - 778,276 
Sash lock, W. L. Hall ..............0005 778,312 


Sash support and lock, window, J. L. Sum- 


TOT ga sscahe! sts aistate ane sacetecssece'e eseia(e%a.oiayarsee bibs: 778,385 
Sash, window, Patten. & Lippy . 778,370 
Sashes or similar purposes, pulle 

for, W._ Livingstone 778,685 
Saw, drag, F. J. Sheldon . 778,764 


{) 778/516 
7787605 
773,366 


Saw handle, crosscut, M. E. “p 
Saw vise support, WwW. M. Potter, . 
Sawmill machinery, D. A. Kennedy. beh eele Ms 


Seale, automatic indicating and recording 

Car, G. Goetz wccccscccccscccscccscece 778,359 
Seale beam, S. L. Bunday ....... « 778,220 
Scale beam, recording, A. Nilson 778,263 
eale, combined weight indicating and weight 

recording, G. Goetz ........ceeecvceees 778,358 
Scrubbing machine, H. J. Noll . «+ 178,427 
Seal press, J. E. Kirkpatrick... «+ 778,414 
Seat cushion, H. S. Hale ...... «+ 778,239 
Seed bin, cotton, E. J.. Afeman .. o- 178,732 
Seeding machine, W..§. Graham 778,360 


The time to put out afire fs at the start 
a fer maine es) delay anc anditis bevond cons 
r en wha oss of prope! [OSs O 

business, and perhaps aso nto” 


Prevent this _ th = 

adger’s Fire Extin hi 

it will put out any kind of a Moat ho vhart 
| BADGER FIRE EXTINGUISH 

f &0 Portland St., Boston, at Oe: 


THE BERKEFELD FILTER 


The Standard of the World. 
The only filter removing typhoid 
and cholera bacilli from the 
water, 'lested and recommended 
iS by Bacteriologists all over the 

world. The greatest invention in the fil- 
ter technic auring the last ten years. 
The filter gives water in smal] and large 
quantities accarding tothe sizes. Hasily 
cieaned, filler evlinders sterilized by 
boiling jn water. Send for circulars to 


BERKEFELD FILTER CO. 
4 Cedar Street, New York 


ELECTRO MOTOR. SIMPLE, HOW TO 


make.—By G. M. Hopkins. Description ofa small elec- 
tric motor devised and constructed witb a view to assiste 
ing amateurs tO make a motor which might be driven 
with advantage by a current derived froma battery, and 
which would have sufficient pewer to operate a foot 
lathe or any machiue requiring not over one man pow- 
er. With lJ figures. Contained in SCIENTIFIC AMER- 
1CAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from ail newsdealers. 


A MONEY MAKER 


Hollow Concrete Building Blocks, 
Best, Fastest, Simplest, Cheapest 
Machine. 

PETTYJOHN BROS. 
1315 N. 1st Street, Terre Haute, Ind. 


NOW READY 


Bound Volume 


OF THE 


SCIENTIFIC AMERICAN 
BUILDING MONTHLY 


VOLUME No. 38 
July to December, 1904 


ANOUK UTE 


A Monthly Magazine of Domestic Archi= 
tecture Sumptuously Illustrated 


DOE ME CUO oe 


308 Illustrations 6 Covers in Tint 
136 Pages 


COU EE oy 


PRICE OF SEMI-ANNUAL VOLUME 
$2.00, POSTAGE PAID 


(CRUNUEUBUEUELELEUEUBUGLELB ELEN 


SPECIAL FEATURES 


“ Kildysart,” the Country Seat of Daniel O’Day, 
Esq., Deal Beach, N. J. 


The House of Henry W. Poor, Esq., Tuxedo, N. Y. 


The Country House of Stanford White, Esq., St. 
James, L. I, N. Y. 

“Dreamwold,” the Estate of Thomas W. Lawson, 
Esq., Egypt, Mass. 

The House of Herman B. Duryea, Esq., Old West- 
bury, lL. I, N.Y. 

The House of Mrs, Richard Gambrill, Newport, R. I. 


The Building Monthly aims to help its 
readers to better building. The illustrations re- 
produce homes and other structures of the highest 
grade and of varyingcosts. It seeks to interest the 
architect, the house owner, the real estate promoter, 
the home maker, and the builder. It stands for the 
good and the true and the beautiful in the art. Its 
series on ‘Notable American Houses” deScribes 
and illustrates with great wealth of illustrations 
the more important of the best large houses re- 
cently built in the United States and brings its 
readers in immediate touch with the most im- 
portant work of the leading architects of the day. 
Its descriptions of houses are brief but compact 
with information. Its departments constitute a 
“review of reviews’’ summary of current comment, 
suggestion and help in all matters relating to the 
construction of the home, its decoration, equipment, 
and use. 


Editorial Articles; ‘Sad Architecture,” ‘“Ar- 
chitectural Ideals,” ‘‘The Porch and Its Uses,” 
“French Architecture in America,” “The Old Time 
Garden,” ‘The Beauty of Architecture.” 


Departments: ‘The Household,” ‘The Gar- 
den,” ‘The Country House,’ “The Chimney,” 
“The Camp,’ ‘Cooling Notes,’? ‘‘The Nursery,” 
“Ventilation, ‘Civic Betterment.” ‘Heating 
Talk,” ‘‘Sanitation,” ‘‘New Books,”’ ‘‘ The House,” 
“Fire Protection,” ‘The Kitchen,” “The Fla1,”: 
“Stable Lore,” “ Furnishings,” ‘ Plumbing,” ‘The 
Foreign House,” ‘‘New Building Patents,” ‘‘ Pub- 
lishers' Department.” 


HST PUY 


Volume XXXVIII, July to December, 1904, price 
$2.00. Six covers in tint and three hundred and 
eight illustrations, A rich conspectus of interesting 
notable houses. Many fine estates are treated with 
ample fullness, The discussions of current archi- 
tectural themes are of permanent value and of 
unusual interest. 


FOR SALE BY 


MUNN & COMPANY 
361 Broadway, New York City 


AND ALL NEWSDEALERS 


No. 


t4 


Scientific American 


January 7, 1905. 


Cures 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Not genuine unless 
label bears my signature : 


Ch Chesterton 


Dept. U,63 Prince St., N. Y. 


Write for free booklet on Rational Treat- 
ment of Disease. 


SENSITIVE LABORATORY BALANCE. 
By N.. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up te one pound and will turn with a 
quarter of a postage stamp. ‘The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This articleis contained n_SCLEN- 
TIFIC AMERICAN SUPPLEMENT, No, 1184. Price 10 
cents For sale by MUNN & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 


SHOEMAKER’S Book 
on POULTRY 


3 and almanac for 1905, contains 224 
ages, with many fine colored pl atesof 
Po wistruetolife. Ittellsall about chickens, 
their care, diseases and remedies. All about 
INCUBATORS and how to operate them, 
All about poultry houses and how to build 
them. It’s really an encyclopedia of chicken- 
x dom. You need it. Priceonly 15c. < 
Cc. C. SHOEMAKER, Box 900, FREEPORT, ILL. 


BIG PROFITS IN POULTRY. 


A city lot is large enough, and the 


CYPHERS INCUBATOR 


makes hatching certain. Used on and endorsed hy 42 
Government Experiment Stations Complete catalog and 
Poultry guide, 212 pages (8x11 inches), tree if you men- 
ion this paper. Address nearest office. 
Cyphers Incubator Co., Buffalo, N. Y. 
Boston, Chicago, New York, Kansas City, San Francisco 


MAKE YOUR OWN GAS ENGINE 


The Franklin Gas Engine is an ideal motor for practical use, having 
one half horse power. Coinplet+ set ot castings for arhateurs to ma- 
chine and put together, all necessary materials, detail blue prints, etc., 

$16.50, either horizontal or vertical type. Send for illustrated booklet No. 9 


PARSELL & WEED, 129-181 W. 81st St., + New York 


site Tf you want to get the 
(a @ biggest returns for 


your labor and 
your ground, 
you can’t afford 
to plant anything but 


SEEDS 


—the standard after 49 years’ 
test. They always produce: 
the targest and surest 
crops. All dealers sell 
them. Our 1905 
Seed Annual 
free on request. 


D.M. Ferry & Co, 
DETROIT, MICH. 


Our Hand Book on Patents, Trade-Marks, 
etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 


ScrENTIFIC AMERICAN 


MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St.,Washington, D.C. 


Dorcusster. Mass., Sept, 24, 1904. 
Breynan Motor Co.,, Syracuse, N. Y. 

Gentlemen :—The 14 H. P. motor which we purchased of you last 
January we have in acar that weighs 1850 pounds. Carhasbeendriven 
4,000 miles and the motorhas given excellent results and drives the car 
40 mifesan hour. We made the run. from Syracuse to Utica in 2 hours 
and 20 minutes, Total time from Syracuse to Albany 8 hours; time 
from Boston to Syracuse 90 hours. 

The car weighed with two passengers Ree luggage ®, 
also wish to ‘say that after using several makes 0} 
tained the best results from your make of carburetor. 

Yours truly, 


SAN JOSE 


Santa Clara Valley 


CALIFORNIA 


2,350 pounds. We 
carburetors we ob- 


Soil Unsurpassed in Fertility. 
Climate Equable and Healthful. 
Educational Facilities Leading the World. 


Opportunities for the Home Seeker. 
Gilt Edge Propositions for the Investor. 
Magnificent Enjoyment for the Tourist. 


Send a 2c. stamp for our booklet, 


SAN JOSE CHAMBER OF COMMERCE 
San Jose (Hozay), California 
Mention Sciuym710 AMERICAN. 


Seining, A. Yancey .....scccceccccssccces 778,818 
Sewer system, septic, Reid & Hanley.... 778,506 
Sewing machine cabinet, S. H. Wheeler.... 778,390 
Sewing machine cloth Dressers Cc. M. Aber- 

CROMDIE cdi cise a Sainte ae’, 6 abiedae ada eee 178,393 
Sewing machine hemstitch “attachment, A. 

Tia UDSCHEL™ | ice oiese 5.60555 Wee, oc So ise Sintered af ees 178,367 
Sewing machine trimmer, S. H. Wheeler... 778,389 
Shade rollers, pawl mechanism for spring, 

As Me Doolittle: occ sc85 cos ce iciecpee eis 5 978,571 
Sharpening the grinding disks of attrition 

mills, portable apparatus for, E. P. 

Al Sted. ovsisio-c.s 01.0024, 6,019.0, 9.010:0,0. 88.6 - 778,563 
Shaving composition, 778,594 
Shelf bracket, hanging, BE. M. Stephen: « 778,719 


Shovel. See Steam shovel. 

Shuttle operating device, G. Schwabe...... 778,378 
Sickle and sickle bar, O. Cook 778,404 
Sign, G. W. Howell ........ceeecscecceeee 778,748 
Sign or advertising device, H. C. Coultaus. 778,307 


Skirt and garment supporter, W. G. Jobn- 


BOD ee Peis cee sb ee aee OOS BH selec e ie ours: 178,785 
‘Sluice gate, automatic, A. T. Mirza 778,691 
Snap hook, J. A. Eberle ............ . 178,778 
Speedometer, A. H. Brown ............00.- 778,399 
Spindle and bearing, J. J. & H. E. Hughes 778,246 
Spindle driving bands, mechanism for guid- 

ing and applying tension to, J. Boyd.. 778,737 
Spinning and winding machine, yarn, Neild 

& Marsh ..eccc cece reece cee ness cnceece 178, 698 
Spinning cotton or other fibers, Phillips & 

Hutchings ste ccssusey et a saie sake eats 178,603 
Spinning cotton or other fibers, apparatus 

for, Phillips & Hutchins ..... 778,604 


Spinning frame top clearer, W. All 178,733 


Spinning ring, Potts & Hurst . 178,799 
Spool holder,'M. B. Kreeger ..... « 778,494 
Spring fastening device, K. Tojetti. . 778,468 
Spring roller, W. A. Hadden .............. 778,660 
Square and bevel protractor, combined, L. 

SS. Starrett, icves Saree evo e diewsisve ereistereiere. 6 778,808 
Stacker, hay, H. W. Swadley ............ 778,431 
Stamp affixing machine, J. P. & S. Farmer 778,744 
Stamp, time, J. F. Tenney .............. 778,386 
Steam boiler, Marks & Davenport . 778,498 
Steam boiler, Linder & Reich ...... . 778,828 
Steam generator, J. C. Wood ............ 778,767 
Steam regenerative accumulator, A. C. E 

Rateau, reiSSuC ...... ec ec eee ceeceees 12,295, 
Steam shovel or the like, G. W. King, et al. 778,677: 
Steam trap, J. W. Lytton .............006 778,754 
Steering device, J. H. Robinson. . 778,710 
Stereopticon, A. Schweitzer... . 778,803 


Stiffening material, E. K. W 778,432 


Stoker, underfeed, E. E. Taylor 778,812 
Stove heating drum, oil, J. 778,683 
S'tovepipe holder, H. J. Kahler ..... . 178,672 
Strap attachment, W. H. Coram.......... 778,636 
Sulfids from their ores, apparatus for 
separating, J. H. Gillies .............. 778,747 
Surgical knife, L. Lewis ..... - 178,684 
Suspenders, J. E. Austrian ....... ~ 778,298 
Suspending clamp, J. Guttmann .......... 778,780 
Syringe, fountain siphon, L. S. Grisell.... 778,311 
Tablet, H. V. Lough .................08- 778,254 
Tacking tool, hand, H. B. Newton. . 778,600 
Tag fastener, S. Dancyger .............. 178,352 
Talking machine, disk, Le Mon & von Hey- 
debrand und der Lasa ............... 178,543 
Talking machine turn table, E. R. Johnson. 778,492 


Tarpaulin, sheet, cover, and roof, Wylie & 

Henderson «sie sciciee bsi0 65 whee sie do se eset 778,620 
Telegraph circuits, composite system du- 

plex, Be ACHearN oes dsc oss oes 0h 178,297 
Telephone apparatus, O. M. Frykman .. . 778,409 
Telephone circuit, J. W. H. Maclagan 178,322 
Telephone exchange switch board apparatus, 

J. Le. MeQuarrie .......... 0... eee eee 778,599 
Telephone system supervisory apparatus, W. 

© DCAD. viece: Seetacah ee eins ore 5 hae ar atea eis 778,569 
Telephone tablet holder, J. W. Currier .... 778,448 
Telescope, prismatic, H. C. Mustin ........ 778,694 
Testing apparatus, W. J. Keep ... « 778,674 
Thermostat, Goldstein & Rice ............. 178,779 
Ticket issuing and recording machine, J. F. 

QDMC To ieee stes 55:5 o5or9 0 15's fare ns aserard eae oi 778,264 
Tile, building, P. J. McGuire .. 778,598 
Tire or other flexible tubular article, pneu- 

matic, A. H. Marks ... -778,495 to 778,497 
Tire shoe protector, wheel, Cl A. Worthing- 

POM ios Benscss SUES ceed eee aes ote 778,768 
Tobacco pipe, H. Willis ..............-000- 178,817 
Tobacco stemming and booking machine, P. 

Jey Harty sie y Sajceceos pon eee aes eneseneeens 778,362 |- 
Tool, pneumatic, Ri W. Funk .. 778,310 
Tool, pneumatic, H. Leineweber 778,319 
Tooth crown grinder, M. A. Coykendall... 778,567 
Torpedo adjuster and exploder, automatic, 

De Vee SBUPriS! isis es oeieere eee od ob are aioe be 778,401 
Torpedoes, motive power combustible for 

automobile, H. Maxim ............... 778,788 
Towel rack, H. A. Henderson - 778,579 
Toy bank, C. L. Mosher ....... «. 778,424 
Track joint, W. J. Meeks . . 778,689 


11. 178,734 
1 178,832 


) 778,343 


Tracker bar, A. Angstman .. 

Traction, electric, H. B. Greenwood 

Train stopping system, automatic, 
Underwood .... sec eeeeceeee 


Transfer press, Hill & Svensson 778,826 
Trap. See Animal trap. 

Treadle, A. Tetrault ......c..ccceecceeeees 778,721 
Trolley, J. S. Weckman .........cec eee e eee 778,520 
Trolley harp and guard, 8. G. Reynolds ... 778,376 
Trolley wheel, self oiling, E. D. McDonald. 778,793 
Truck and skid, combined, N. E. Drury .... 778,640 
Truck, car, H. C. Buhoup ........... » 178,739 
Tube cutter, G. Wiedeke ............-.4.- 778,293 
Tube expander and cutter, H. F. Weinland. 778,727 
Tube making apparatus, Wikstrom & Morse 778,816 


Tubes, device for. forming and sizing closed 

end, Anderson & Argall .... - 778,210 
Turbine, elastic fluid, C. G. Cur 178,224 
Turbine,. elastic fluid, E. Meden. . 778,499 


Turbine, steam, P. C. Oscanyan . . 778,326 
Turn table, A. O. Slentz ....... - 178,379 
Typewriter, L. Doederlein ............ - 778,229 
Typewriter cabinet, M. J. Hafgar ........ 778,661 
Typewriting and adding machine, combined, 

Be NS IMAM Or east .5% ierso3 baceisiee:b.0iets'e' 778,595 
Typewriting. machine, G. H. Morse . 178,369 


Typewritinug machine, C. F. Laganke 778,454 


Typewriting. machine platen equipment, J. 

ZACZISN 6a, are 0 wins viein,s, tan 0, oe 010 80.6606 778,392 
Umbrella joint, J. H. Sprague ........... 778, 765 
Vaccine and making same, blackleg, E. M. 

HOU GHCON: © taie5 oie Fasc es costs Shed reactance e 778,667 


Vacuums, apparatus for producing high, W. 

R. Burrows ........ . 778,221 
Valve, M. HE. -Layne of . 778,591 
Valve, blowing engine, . 178,493 


Valve, motorman’s automatic lap, W. a 
POECER: Fie 8:5 SS Ne TE sis Pete Se lNS ev id weal 178,267 

Valve, relief, G. C. Davis ..... - 178,226 

Valve, slide, H. C. Lenderman - 778,419 


- 178,664 


Valve, stop, Hopkinson & Kilburn é 
178,402 


Vapor burner, D. J. Canchester 


Vehicle brake, C. A. Buffington « 178,631 

Vehicle, motor, R. C. Lewis .............. 778,455 
Vehicle, motor, T. L. & T. J. Sturtevant, 

778,810, 778,811 

Vending apparatus, G. C. Elliott ..778,479, 778,480 

Vending apparatus, perfume, L. L. Martin. 778,257 
Vending machine, coin controlled, J.. An- 

GOTSO I oe ysis teers is Osea or ses ce ap aa ty aos odie Sake 778,819 


« 178,487 
. 778,755 
+ 778,589 


Wagon, dumping, H. J. Heck 
Wall register, J. W. Mathis .. 
Walls, ete., construction of, J. 


Watchease, A. M. Kilberg .........00-.e0- 778,251 
Watchease, C. K. Colby ...... «. 178,775 
Water heater, D. W. Bennett . . 178,527 
Waterer, chicken, F. A. Bagley .......... 778,624 
Wax emulsion and producing same, H. H. 

CHURCH > oie c eves 0 cecce'es ona wisieieleeeiee sare’ 178,445 
Welding, electric, A. F. Rietzel-. «. 778,269 
Wheel, J. Donovan ..........006 .. 178,309 
Wheel, H. Jones .........0. . 778,584 
Wheelbarrow, C. A. Baker .....-.+.+5-..- 778,395 
Whip socket and rein holder, combined, G. 

BE. Kroning 1... ee ee ee cece eee teens 778,682 
Windmill rods to pump rods, pin for atteen: 

ing, W. Hartz .......... ~ 778,412 


Window, F. J. & H. G. Car 
Window construction, BE. H. Lw 

Window screen, D. W. Wadsworth 
Window screen, Mix & Maynard ... 


DON’T BUY GASOLINE ENGINES 


all one cylinder engines; Lar pote gas power, Costs Less foRny and Less to Ran, 
 SENDFOR CATALOGUE. 


tionary ortyaction. Mention this 


THE BEST L LIGHT 


most aaa: 
economical lightw 
made. Our light gives 
100-candle power at 


the small cost of 2c per week. 


Is portable and there is no dirt, grease, 
odor or smoke. - Over 10@ different styles— 
every one warranted. 


Agents wanted Everywhere. 
THE BEST LIGHT CO. 
Owners of Original Patents. 
87 E. 5th St., 
Canton,O 


THE = Est COOKING RANGE 
MADE 


Sold for Cash or on 
Monthly Payments 


$10 to $20 
Saved 


Freight 
Paid? 


Your 
money 
refunded 
4 after six 
months’ 
trial if 


Clapp’s 
Ideal Steel 
Range 


is not 50 per cent. better than cthers. My superior lo- 
cation on Lake Erie, where iton, steel, coal, freights 
and skilled labor are cheaper and best, enables me to 
furnish a TOP NOTCH Steel Range at a clean saving 
of $10 to $20. Send for free catalogues of five distinct 
lines, 50 styles and sizes, with or without reservoir, 
for city, town or country use. 


CHESTER D. CLAPP, 688 Summit St., Toledo, Ohio 
(Practical Steel Range Man) 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur’s Use.—The utilization of 110 volt 
electric circuits for smal] furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is *versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by MUNN & Co., 241 Broadway, New York City, 
or by any bookseller or newsdealer. 


MOVING PICTURE MACHINES 


Films, Stereopticons, Views. 

If you contemplate go- 
ing into the public en- 
tertainment business, 
write for catalogue No. 
9,which gives detailed 
information and prices 
of Moving Picture Ma- 
chines. Films, Stereopti- 
consand Views. We offer 
dependable apparatus 
and views only, no seé- 
ond-hand goods for sale. 
Responsible parties 
using our machines can 
rent moving picture 
fms for one night’s use. 


KLEINE OPTICAL co. 


52 State Street, - - Chigeao, In 
You 


cen BUILD IT YOURSELF 


We tell you how to do it, show views of 
machines builtat home and many letters 
from satisfied customers in our new 

“Ga book ‘How to Make and Save Mone 
wit h Incubators and Broo 
ers.” Full of good things. 
Invaluable to the beginner. 

Yousave half the cost of your 
* Incubator. None hatch bet- 
ter. Get the Book and know 
for yourself. 


Channon, Snow & Cc. Dept.196, Quincy, III. 


(#EHARRINGTON &KING 


D MET 
Peru TD Me TAS 
FOR ALL USES 


‘SCREEN 
225NORTH UNION ST.CoF- 4 I 


PRINTING THAT BRINGS RESULTS PAYS YOU 


E attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 
Inventors and manufacturers wishing to sell or exploit their patents can do it very 
effectively by good circulars and booklets. Estimates furnished. Send 8c. postage 
for samples and handsome souvenir engraving of St. Louis Exposition, 14x20. on 20x24 paper. 


C. L. WRIGHT & CO, 132-4-6 West 14th Street, New York. 


' 
{ 


WILLIAMS max" 
“The Shaver’s 
Joy.” 


Creamy—comforting. 


Williams’ Shaving Sticks, Shaving Tablets, 
Toilet Waters, Talcum Powder, 
Jersey Cream Toilet Soap, 
etc., sold everywhere 


Write for booklet ‘“‘ How to Shave ’’f 


THE J. B. WILLIAMS CO. 
GiasTonsury, Conn. 


YOU WILL NEVER CHUCK THIS DRILL 


“INTO THE MELTING POT” 


Cts 


Well Finished Made on an 
Strong essentially 
Durable truthful 
Economic system 


This Drill Chuck requires no Spanner wrench. Send 
for catalogue for points, sizes and prices. 


GOODELL-PRAIT COMPANY Greenfield, Mass. 


KENT POCKET METERS 


Automatic. Volt-Ammeter 


Is designed and calibrated espec- 
y ially for testing batteries on gas- 

cline automobiles and Jaunches 
and for any other use of like ca- 
pacity, Accurate and substan- 
tial. Ampere reading made sim- 
ply by pressing button. The 
most couvenient and complete 
battery tester on the market. 

Volt- Ammeter $6.00. Amperemeter $5.00. 

Atwater Kent Mfg. Works, 110 N. oth St., Philadephia, Pa, 


ELECTRICAL APPARATUS REPRE- 


sented by Conventional Diagrams in Drawings.—Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor saving paper. 
Contained in SUPPPEMENT 1106. Price 10 cents. 
For sale by‘Munn & Co. and all newsdealers. 


MACHINES FOR ROLLING 
SCREW 
THREADS. 


i Any size up to 1"' diameter, 8" 
long. Four sizes of machines, 
i & Send for Catalogue. 


BLAKE & JOHNSON, 
P. 0. Box 7, Waterbury, Conn. 


exxaa [ransits and [Levels 


are used exclusively on the 
largest works where utmost 
precision is required. 

Send for new catalog 22. 


Ghe BUFF & BUFF Co. 
Boston, Mass. 


VU. S. A. fis ed 
Will atop the most vicious dog 
(ory man) without permanent in- 
jury. Perfectly safe to carry without 
danger of Jeakage. Fires and recharges by 
pulling the trigger. Loads from any liquid. No cartridges 


require’. Over 1@ shots in one loading. All dealers, or by 
mail, 50e, Rubber-covered holster Se, extra. 


ale 


Nickel-plate 
5 ins. long 
Pat’d 


PARKER, STEARNS & SUTTON, 226 South St., NewYork 


are successful and gaining better 
positions and_ salaries studying 
Electrical Engineering, Steam 
Engineering, Mechanical Engin- 
eering, Mechanical Drawing, Electric 
Motorman’s Course, Dynamo Tender’s 
Course, Telegraphy. Short Eleetrical Course, 
Arithmetic, Algebra, by mail. Thomas A. Edison en 
dorsesinstitute. Text books free. Students helped to positions. 
Write for free book, “Can I Become An Electrical Engineer?” 
ELECTRICAL ENGINEER INSTITUTE 


Dept. A, 240 West 28d St., New York 
DIE MAKERS 


EXPERT anD MACHINISTS 


Moulds, Models, Experimental Work 
INSTRUMENT CIAKING and SMALL MACHINERY 
THos. H. Hart & Co., Charlestown, Mass. 


AWG Ue Ee el 


EFFR 


y ELEVATING--CONVEYING--POWER , 


Transmission--Screening--Dredging--Coal Cutting 
Drilling--Hauling--Washing Machinery. 


For Catalogues address 
THE JEFFREY MFG. CO. 
Co.umBus, Onto, U.S. A. 

NEW YORK DENVER 


_ The 
Wonderful 


cams. 


parts. ote ae 


“AUTO-MARINE MOTOR” $37.5 


Weight 37 1-2 Ibs. 
CONVERT YOUR ROW BOAT INTO A LAUNCH 


Rated atih.p. Mae shown nearly 2h. 
spar] 

not be made better if i 
now-—they are selling 80 fast you may be disappointed in the spring. 
Auto-Marine Motors from 1 to 20 


DETROIT AUTO-MARINE CO., 76 East panarees Street, Detroit, Mich. 
Formerly ‘Detroit Lackawana Co. 


ENGINE 
ONLY 


Height 11 1-4 in. 


No valves, gears, springs or 
Only three moving 


Speed control. 
Order 


Reversible. 
cost five times as much. 


b. p. 


T HETEMPLE PUM 


yt UMP easily started. No vibration. Canbe mounted on 
P O0., Mirs., Meagher & 15th Ste., Obicago, 


UNTIL YOU INVESTIGATE @ 
“THE MASTER WORKMAN,” 


atwo-cylinder gasoline engine superior to 
any wagon at small cost—portable, sta- 
This S$ OUR FIFTY-FIRST YEAR, 


January 7, 1908. 


Scientific American 


15 


SIZE OF BINDER WHEN OPER 46 IN wie, 634 IN, HIGH 


BEATS CARD SYSTEMS 


ONE of these Outfits kept in yourdesk will save 
you more time, bother and worry than any- 
thing else you ever bought. 


Mi - 

vi 
4) 

My 


I 


x 


4 


ler one and try it; 


Ni if it is not worth more to YOU than we ask for Ta 


;| it, send it back and we will do the same with your 

money, We could not afford to make such a 

} liberal offer if our goods did not ‘possess sufhcient 

merit to insure your being perfectly satisfied with 

them, For One Dollar, cash with order, we will 
ship the following Outfit, express Prepaid : 

One Complete Loose Leaf Binder—Covered 
with the finest quality of imported Buckram; 
size 534 in. high, 8% in. wide, 144 in. thick; 
filled with-Linen Bond Sheets and Ind exes. 

Two Hundred (200) Printed Record Sheets 
—Size 8 in. wide, by § in. high (your choice of 
five ledger rulings orany of the forty [40] dif- 
ferent forms listed below), made of a fine quality 


4 


ES 


4 


iii os 


4 


es 


of Linen Bond paper. Mi 

One Complete Set of Alphabetical Index A} 

- Sheets —With durable tabs printed on both Mi 
sides (25 sheets). poe 


Twenty-five (25) Plain Movable Metal 
Markers—For indexing the records by dates, 


ig 


Tez 


withoutdisturbing thealphabetical arrangement. i” | 

List of Special Printed Formsfur- (4 

3 nished with this outfit: | 4 
|) Center Ruled Ledger 


Lodge Records 
Mortgages and Loans 
Monthly Time Sheets 
Orders Received Blanks 
Plain Manila Sheetsfor 
Scrap Books 
Price List Blanks 
Publishers’ Lists 
Physicians’ Records 
PurchasingA gts. Rec’ds 
Prospective Customers 
Quadrille Ruled Forms 
Quotations Given 
Quotations Received 
eal Estate Records 
Recapitulation Blanks 
Requisition Blanks 
Salesmen’s**FollowUp”” 
Solicitor’s Records 


«| 


Extra Debit Ledger 
Petty Ledger 
Standard Ledger 
Double Ledger 
Advertising Contracts 
Advertising Returns 
Cost of Production 
Catalogue Indexing 
Cash Book Ruled Sheets 
Collection Docket 
Dentist’s Records 
) Employees Records 
ag] FollowingUpCollect’ns 
U Freight Claims 
Horizontal Ruled Forms 
Household Expense 
Installment Accounts 
Insurance OfficeRecords 
Journal Ruled Sheets Stock on Hand Record 
Library Indexing Weekly Time Sheets 


Our Free Book “Moore's Modern Methods” 
contains 128 pages of valuable information on the {hg 
subject of Bookkeeping and Loose Leaf Account- ° 

ing. It illustrates the 4o different forms furnished 
with this outfit, MAY WE SEND IT To You? 


Qur Goods are not sold by Dealers - 


John C. Moore Corporation q' 
276 Stone St., Rochester, N. Y. 


Established 7839—Makers of Blank Books, Loose 
Leaf Binders and Office Stationery | 


bane hene hte 


- 
| 


pSuSUS 


aud 


fis 


PAM — : : 

Ait Self Lighting Pocket Lamp 

ill size of pencil, takes place kero- 

HT sene lamps, candles and match- 
es. Rapid seller. Seeing’s be- 
lieving. Send stamp. 


1 PREMIER MFG. CO., 
MM Dept. 24 32 PARK PLACE, NEW YORK 


The Science of the 


LINDSAY LIGHT 


Here it is, so 
plainly illus- 
trated thatany- 
one can readily 
see why the 
Lindsay Light 

roduces more 

ight and bet- 
ter light from 
a less amount 
of gas than 
would be 
burned in the 
same time by 
an ordinary in 
candescentgas 


UARGE FIBRED 
MANTLE SPECIALLY 


CENTRE 
MAGNESE UM ROD; 
\\ CASTS NO 


GIVES BRIGHT 
WHITE LIGHT 


chamber; the 
air draft which 
heats the gas 
beforeitstrikes 
the flame, 
causing per- 
Z| fect combust- 
‘ ion. 

The Lindsay Light gives a forced pressure that § 
sends the flame elear out to the end of the mantle, 
making it all incandescent—all light giving. Itregu- f 
Jates the pressure of any gas system, allowing no waste 
from over pressure. The Lindsay Light mantle gives } 
# out astrong, white, brilliant light of 300 candle power. 


In two months and six days one 
| Lindsay Light willsave its cost in gas. 


Best dealerseverywhere sell them. If not obtain- 


y TAPER TUBE GUNSEN....... TAPER TUBE BUNSEN 


a WHEEL ADJUSTMENT 


f TAPER TUBE BUNSEN... 


Wrench, C. H. Spaulding . 
Wrench, W. Van Horn .... é 
Yoke, neck, T. H. Brigg .......eceeweeee 


os 


DESIGNS. 


Lamp, incandescent, A. H. Selling ........ 
Surrey body, D. L. Tschantz ........ é 
Waftle iron cover, A. Audresen .....ccccees 


TRADE MARKS. 


Antiseptic, Farbenfabriken of Elberfeld Co. 
Apples in barrels, green, J. W. Thorn & Co. 
Baking powder, A. BE. Davis 
Baking powder, Continental Baking Powder 


Goodall 

Book leaves, certain named, Jones Improved 
Loose Leaf Specialty Co 
Boots and shoes, leather, Barke & Co 
Boots and shoes, leather, Chambersburg Shoe 
MEGS COs. oe cia iene ei teeare a se’ eeees 
Butter and cheese, A. H. Barber & Co. 
Cars, railway, Goodwin Car Co. 
Corsets, J. Siegel & Co 
Cough mixtures, D. A. Marino ......... . 
Dry £008 certain named, Burton Bros. & 


0. wees 
Dyestuffs, Farbenfabriken of Elberfeld Co.. 
Fabric, cotton, Eagle & Phenix Mills ...... 
Fabrics, wool and cotton and wool dress, S. 

D. French & Co. 
Faucets, Sanitary Co. 
Food and condition powders, stock and poul- 


Furniture, certain named, Garvy Company.. 
Ham and bacon, E. M. Todd ......... ‘, 
Hams and bacon, F. Weppner . 
Handkerchiefs, Cochrane Manufact 
Hats, BE. A. Mallory & Sons 
Ink, printing, Lewis Berger & Sons 
Linen, including damask, J. N. Richardson 

Sons & Owden ...... 
Liniment, A.-W. Zeigler 
Medicines for affections of the throat and 

teeth, E. P. Siccardi ........ : 
Mousseline-de-soie, L. Mondon 
Opera glasses, F. A. Hardy & Co...... 
Pans, metal baking, August Maag Co...... 


Plows, cultivators, and harrows, Rawlings 
Implement Co. ...........06 ec ecccccee 
Printing machines, A. L. Chipman ......... 
Remedy in tablet form, dyspepsia, W. F. 
NUE ee eee Sas, Nadas wwipiale Saree are 
Roofing and waterproofing material, certain 
named, National Coal Tar Co.......... 
Shirts for men and women, outing, Guiter- 
Man Bros. .......ececcecceecceccecs eee 


Shoes, leather, Rubinsky, Lande & Co...... 
Silk and cotton muslin fabric, L. Mondon.. 
Silks, M. C. Migel .........ccccecceeseee ‘ 
Sugar and syrup, maple, H. J. Blodgett Co. 
43,923, 
peeeRHONe apparatus, Ericsson Telephone 
0. 
Toilet preparations, certain -named, W. W. 
Westgate 
Trees, plants, 
Phoenix Nursery Co. 
Trunks, P. Steiger 
Watches, watchcases, and watch movements, 
Philadelphia Watch Case Co. ...... aes 
Wood preservative, International Creosoting 
& Constructjon Co. oc cccccccccccce 


: LABELS. 


**A, G. Martini Cognac,’? for brandies, A. 
Grunbaum ...........eeeeee eee 


VAGUE» COs. oe silt hese ie Eee sates 0 bbs 
“Beech Nut Sliced Bacon,’’ for sliced bacon, 
Beech-Nut Packing Co. ............06- 
‘“‘Beech-Nut Sliced Beef,’ for sliced beef, 
Beech-Nut Packing Co. ..............06 


“Black and White,’’ for Bourbon whisky, 
Curran & Joyce Co. 
“Black and White,’’ for rye whisky, Curran 
& Joyce Co. 
“Cleaver State,’’ for shoes, J. A. Martin... 
*Poan’s Dinner Pills,’’ for pills, Foster-Mc- 
Clellan Co. 
“Ducks in Water,’’ for toys, A. Keedell ... 
“Eatsum Swedish Milk Wafer,’’? for milk 
wafers, L. M. Peterson ........+-+-00- 
“Fernet Fratelli Branca Fu Carlo & C 
for medicine, V. Casazza & Bro. 
“‘Firefly,’? for mantles, Adams Incandescent 
Light Co. 
“Hygieia,’’ fo 


herb teas, Am 


Association ....... ole:d aalare d' 815 /.0 Sie asaie eave 
‘“Hygieia The Best,’’ for herb teas, Ameri- 
ean Health Association .............e08 
‘Imperial Pheasant,’’ for prunes, Willa- 
mette Valley Prune Association ....... 
“‘Japanese,’’ for explosives, Rockdale Pow- 
COE Cis ces. 5.8 eso os Ste ace. Seis Se Kina eee ote 
“La Rosa Favorita,’’? for. cigars, G. Fla- 
TAUCT cece cece cece nceo cer eecesscesones 
‘‘Mazeppa Chocolates,’’ for candy, Voegele 
and Dinning Co. .......... cece eee econ 
‘‘Minkota,’’ for canned tomatoes, Minnesota 
Canin COs. veces co oes sss Sess se esses wees 


“Mustaphan Oriental Shaving Mirror,’’ 
shaving mirrors, Charles J. Clark Man- 


able at dealers, sent prepaid $1.25. The installation 
of Lindsay Lights will not only save money, but eye- 
sight, asthe light is soothing and restful. Write for 
FREE Illustrated Book and Full Particulars, 


| LINDSAY LIGHT COMPANY CHICAGO 


50 Years’ 
Experience 


Trade Marks, 
Designs, 
f Copyrights, Etc. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is. probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents, 
Patents taken through MUNN & Co. receive 
Special Notice, without charge, in the 


Scientific American 


A-handsonrety,jHustrated weekly. - Largest cir-- 
cijation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers, 


MUNN & C0.2¢ sroadway, NewYork 


‘Branch Office 625. F St. Washington, D.C. . 


facturing Co. ...cree cece cece cece e ene 
“Norland Club Pure Rye,’’? for whisky, M. 
LAMSON 6. 5:4:5-4 assets, 50.8 ciate oss oaeio's och le, 818 
“Shine-O,’’ for metal polish, M. H. Stras- 
DUCTS ios. riciare ic are eile, oc0e) wfeperare Ryaarduare eselesele 
“Smyrna, Turkey Fig Syrup,’’ for fig syrup, 
G Frysinger, Sr. ...... cee cece eee 


“St. Denis,’’ for cigars, 
“Superlative Hair Restorer,’’ for hair re- 
storer, C. M. Packer ; 
“‘Tourist,’’? for a card game, J. Luepke’.... 
‘“‘Vegecide,’’ for a powder, Vegecide Co... 
‘“‘Wessler’s Best,’? for cigars, Cole Litho- 
graphing Co. .....eeeceeeeeeceee eis, stats 
‘Wesson Clover Leaf Choice Butter Oil,” 
for butter oil, W. L. Walthour ....... 


PRINTS. 
“A Home Favorite,’? for flour, Washburn- 
Crosby (CO. . ec o's: eed oiieeiais'a 0G Siei'0e 00 errr 
Comin’ Thro’ The Rye,’’ for whisky, M. 
Letzelter  ...cc ccc c cece cece eee ccees seee 
“Japanese,’’ for explosives, Rockdale Pow- 
EL: COs. oicis andi nia died cordvel aa S80 eceoxbnase . 
“Keeps the Grocers Busy,’’ for flour, Wash- 
burn-Crosby Co. .....-seeesseeceese eoce 


“Swits Conde Wool Co.,’? for wool and 
skins, Swits Conde Wool Co.......++++ 


Window screen, Way & Southworth........ 778,519 
Wood carrier, C. C. Ekholm ......... eevee 078,535 
Wood preserving compound, A. Macaulay... 778,321 
Work table and lap board, folding, C. J. 

Becker ...cceees sec e ee eeeee wecccccccee 648,735 
Wrench. See Jar wrench. 
Wrench, R. Burnham .......... we eeeeee 778,302 
Wrench, G. E. Dornon «- 178,572 
Wrench, H. Phelan ....... « 778,704 
Wrench, L. T. Steenberge . - 178,718 


211 778;807 


778,814 
778,216 


37,278 
37,279 
87,277 


43,947 
43,929 
43,925 
43,944 
43,939 


43,937 
43,919 


43,920 
43,943 
43,954 
43,912 
43,949 
43,940 
43,946 
43,917 


43,941 
43,952 
43,945 
43,928 
43,935 
43,926 
43,927 
43,911 
43,910 
43,930 


43,918 
43,950 


43,922 
43,915 
43,932 
43,951 


43,936 
43,953 


43,922 
43,942 
43,913 
43,938 
43.916 
43,914 
43,924 
43,933 
43,948 


43,955 
43,934 


43,909 
43,931 


14,732 
11,740 
11,757 
11,744 
11,745 
11,734 


11,735 
11,752 


11,741 
11,754 


11,747 
11,742 
11,756 
11,737 
11,736 
11,748 
11,751 
11,731 
11,728 
11,749 


11,753 
11,783 
11,750 


11,738 
413729 


11,739 
11,755 
11,743 
11,730 


11,746 


1,166 
1,165 
1,169 
1,167 


1,168" 


A printed copy of the specification and drawing 


lof any patent in the foregoing list, or ‘any patent 


in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 


number of the 
given. Address 
York. 


unn & Co., 


atent desired and the date be 
361 Broadway, 


New 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 


going list. For terms and further 


particulars 


address Munn & Co., 36] Broadway, New York. 


| THE VICTORIA UNIVERSITY OF MANCHESTER, 
ENGLAND. The Council desires to proceed to the 
APPOINTMENT of a PROFESSOR OF ENGINEERING. 

The Professor will be responsible for the organization 
of the Engineering Department, and will have the di- 
rection of the Engineering Laboratory. 

He may take a consulting practice under specified 
conditions. 

His stipend will be composed of a fixed salar 
share of the fees, and the ‘Council 
total inco me will not be less than £1, 
mg the first three years. : 

detailed statement of the conditions of appoint- 
ment may be Obtained from the Registrar. 

Applications, with references and such testimonials 
(not exceeding three in number) asthe candidate muy 
desire. should be sent on or before February 15th to the 

egistrar. 


IMPORTANT DISCOVERY. Just Published, 
Gs. The Varnishes of the Italian Violin Makers of the 
Sixteenth. Seventeenth and Eighteenth Centuries and 
‘heir Influence on Tone. By GEORGE FRY, F.LS., 
F.C.S. Sent by return mail on receipt of money order 
for $1.50. TEVENS & SONS, Lrp., 19 Chancery 
Lane, London. 


Spangenberg’s Steam & 
Electrical Engineering 


By EH. SPANGENBERG, 
M.E., formerly Super- 
intendent St. Louis 
School of Engineer: 
ALBERT Uvn, A.LE, 
and KE. W. PRATT. 
pages, 648 illustrations. 
Only work containing 
3 Questions and An- 
swers on every branch of 
engineering. 


Easy to Understand 


Written by practical men for 

practical men in an easy and 

simple style. Treats of Gas 

and Gasoline Engines, 

Stationary and Locomotive En- 

gineering. Compressed Air, Re- 
frigeration. Hydraulic _ Elevators, 

and has Over 200 Pages on 
Electricity. Agents wanted everywhere. 


GEO. A. ZELLER, Publisher, 68 S.4th St., St. Louis, Mo. 
40-page pamphlet tells all about it. 


SPECIAL MANUFACTURING. . 
DIES AND STAMPINGS TO ORDER. 


SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK. 


DROP..FORGING DIES AND DROP FORGINGS. 
HARDWARE SPECIALTIES erc-MANFD TO ORDER.SEND SAMPLES 
OR DRAWINGS:FOR ESTIMATES. WRITE FOR OUR BOOKLET. 

THE GLOBE MACHINE: & STAMPING CO. 
970. HAMILTON ST., CLEVELAND, OHIO. 


Corliss Engines, Brewers’ 
and Bottiers Machinery. fHE VILTER 
MIG. CO.. 899 Clinton St., Milwaukee, Wis 


CHEMICAL EXAMINATIONS 254k! 


KINDS. 
DR. H. C. STIEFEL, Bissell Block, Pittsburgh. Pa. 


MOREL Ibe ya 


MODELS & EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. BILLAARD, Fox Bldg., Franklin Square, New York. 


DRYING MACHINES, * 


MODELS xcHIcAco MapEL WORKS 


WRITE FOR CATALOGUE OF MODEL SUPPLIES. 


and a 
‘uarantee that the 
per annum dur- 


.E. WORRELL 
Hannibal. Mo. 


Dies, Tools and Special Machines. Models 
and Experimental Work. General Machine Work. _ 
PE. J. BENDER & SONS, Inc.. 87 Krankfort St.,New York 


Dies, Tools, Models and Special Machinery, Stpinss Wanuseerea, 
HOEFT & MOORE, Chicago, U. S. A. 


OFFICE 8587 FirtH AVENQE. WORKS INDIAWA £ FRANKLIN STREETS. 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 


Are you interested in Patents, Model or Experimenta 
work? Our booklet entitled 


WHAT WE DO—HOW WE DO IT 


willbe sent toyouon request. 
KNICKERBOCKER MACHINE WORKS, Ine, 
8-10-12 Jones Street, New York. 
largest equipment; lowest pric- 


NVENTORS re 


model for low estimate and best expert advice 
THE EAGLE TOOL CO.Dept. A, Cin’ti,O 


Bubier’s Popular Electrician 


3 MONTHS 10c. 


Scientific but not technical. 
Edited by expert electricians. 


Dept. S, Lynn, Mass. 


We manufacture METAL SpE- 


CIALTIES of all kinds, \0 order; 78 


3 years $1 J 


Electrical Engineering 


and Experimental Work of Every Description 


We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 


chinery throughout. 
SPLITDORF 


Cc. F. 
Engineering Dept. 1%-27 Vandewater St., N. Y. City 


.A Handy Book 
To Have 


Montgomery & Co.’s Tool Catalogue 


it_is illustrated throughout and de- 
scribes and prices Tools. 704 pages, 64x 
444 ins. The latest edition, with dis- 
count sheet by mail for 25 cents. 
MONTGOMERY & O©0,,. 
105 Fulton St., « New York ' City, 


x = 


6 Oc. per year 


OF 
ENGINES 
) SEND 10°¢ FOR 126 PAGE 
ILL. CATALOGUE, 
= = = ALSO TOOLS, 
GEAR WHEELS.& PARTS OF MODELS 


SETS OF CASTINGS 


MODEL 


ABOSTON 4 


™ TOOL 
CATALOGUE 


Removed to 182 Milk Street. 
G SALE 


TYPEWRITERS. Fifty cents on 
the dollar. Over 1,000 machines. Our own 
new machines at standard prices on Easy 
Payments. Old machines taken in ex- 
change. We rebuild andsell them. Less 
than half original cost. Supplies at haif 
price. Agents wanted. Se nd forfree catalog 
AY-SHOLES CO. 
205 LaSalle Street, Chicago, Il), 


AMontwonte nya @ 


a 


GaTALOGE NE2I 


P gM {8 N NY NOT HMLLD SD suite ee Hae Tu ON 
pe ATT bern | Saas Ptr, 


EQUITAB 


HENRY B.HYDE 
FOUNDER 


J.H.HYDE 
VICE PRESIDENT 


J.W. ALEXANDER. 
PRESIDENT 


A CHRISTMAS 


GIFT 

of a Government Bond for #10,000. 
would please your.wife, wouldnt it ? 

It would please you,too,to be able to 
give it — but perhaps you can't. 

You can, however—if you are in good 
health— make an investment that will 
give your wife—in the event of your death 
—an absolutely safe Gold Bond bearing 5% 
interest. Or the Bond will become your 
property in fifteen or twenty years if you live. 


-Splendid opportunities for men of character to act as representatives. 
‘Write to GAGE E. TARBELL, 2%? Vice President. 


For full information fill out thts coupon or write 


The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept. 29 


Please send me information regarding your new issue of Gold Bonds. 


cccoosees----A83ued tO & MAD .............. 


Base figures on a block of §......... years of age. 


NAME...cccceccensrcereverseceeec osc s00ceees nese sees tees eases eremeeneeeseeesceeeeeeeeeee 


AATESS ..cceseeee 


16 Scientific American . January 7, 1908. 


SIZE DOESN’T COUNT = COLD GALVANIZING. 
irvouknow SOOT SU [Geeaeeeoaneie 


rs The Japanese National System of Physical Training and Self-Defense. NI Cc KEL 


=A JIU-JITSU is a system of exercises that develops strength and endurance. The Japan- || “AND. 
oe ese, though small of stature, possess almost superhuman strength. In the allied march . . 

through China in 1900, they repeatedly out- marched the soldiers of every other nation. They Bes Electro-Plating 
attributed their strength and powers of endurance to the persistent practice of JIU-JITSU. 
: Every soldier of the Mikado is skilled in the art. JIU-JITSU embodies the 


Apparatus and Material, 


ideal principles of attaining perfect health and perfect physical development. Wi THe 
oe et | It _ ¢ evolution of twenty-five ‘centurlesof constant practice and improve: pe a : ®- Hanson & vanWinkle 
i i be ment.. It is asystem of physical training and self-defense which surpasses a: eis og 
Orient Surrey. Price $450 2 K others. ‘Its basis is strates and skill. Asameans of self-defense, men Newark. N. J. 
s mS or women versed in JIU-JITSU can protect themselves against ae : 92 William St., N. ¥. 
rien UC oar S i Ba: £ persons twice their size and strength. q = 30 & 32S. Canal St. 
° . JIU-JITSU SUCCESSFULLY TAUGHT BY MAIL Chicago. 
are light, simple, staunch and reliable. Tule Buckboard For over 2000 years the principles of JIU-JITSU have been religiously 
Surrey carries four passengers, up hill and down, and ‘ guarded. By anImperial edict the teaching of the system was forbidden 
makes as g00d speed as many Tourin, _ 8. It's as easy Outside of Japan. The friendly feeling, however. existing between Japan 
to andle as a bicycle and is built for hard, constant wie and the United States bas been instrumental in releasing JIU-JITS U from 
he price is only $4:0. Other Buckboards for $375, $475 its oath-bound secrecy, and all the secrets of the Japanese National Sys- 
and $525. Get our catalogue. 3 tem of Physica] Culture and Self-Defense are now being revealed to the 
WALTHAII TiFG. CO. - Waltham, Mass. | £7 American people for the first time by the Yabe School of Jiu-Jitsu, 


at Rochester, N. Y. Mr. Y. K. YABE, formerly of the Ten-Shin Ryn 
School of Jiv-Jitsu, has formulated a correspondence course which con- 
tains full instructions in JLU-JITSU. It is identical with the course 


ht in the leadi hool of J 5 . 
NEM OOSIRST LESSON SENT FREE Build Your Cwn Boat 


NN 4 F as De pt hee eae an which explains the principles of ae By the B ks Syst 
oe ‘| just been written by Mr. YABE, As Jong as the edition lasts, is 
this book. together with the first lesson in theart, will be sent free to y e Brooks system 


GAS and GASOLINE 


ee interested persons. The lesson is fully illustrated with full-page half-tone —Sailboa: 
j For All Work, , ‘ @ngravings, and shows one of the most effective methods known to JIU- you teeta Dull your oe Launch—Sailboai 
Stationaries, Portables, Hoisters, Pump ‘ JITSU for disposing of a dangerous antagomst. If you desire to learn ‘owboat or Canoe—in your leisure time 
ers, Sawing & Boat Outtits. : more about the closely guarded secrets ae this marvelous science, you —evenings—and the work will be a source 
Send for Catalogue and Testimonials THE “COME ALONG” should write to-day for this free book and specimen lesson. They will be of profit and pleasure. It’s easy when w 

, State Your Power Needs. ‘ONE OF THE 40 MeTHODS KNOWN 70 sent you by return mail, postpaid. Address show you how. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. JIU-JITSU FOR PARALYZING THE ARM, THE YABE SCHOOL OF JIU-JITSU $12 covers the cost ef a $50 boat 
are nee 2 USED BY JAPANESE POLICEMEN IN lty Buildi iw Roch N. Vv. Cheaper boats cost less In proportion. 
aus CS ARRESTING OEBSTREPEROUS PERSONS, 344C Realty Building ochester, N. e Write us—we'll tell you how. . 


The Brooks System consists of exact 
size Printed Patterns of every piece, 
with Detailed Instructions, a complete 
set of Working Illustrations, showing 
each step of the work, an itemized bill of 
Material required and how to secure it. 

Our system is so plain you cannotfail. A full 
sized pattern of each -piece with instructions 
that not only TELL, but SHOW you, by illus 
trations, every detail. 


‘ Over six thousand amateurs success- 
fully built boats by the Brooks System 
last year. Fifty per cent. of them have 
built their second boat. Many have es- 
tablished themselves in the boat manu- 
facturing business, © 

Patterns of all kinds and sizes from 12 to 55 ft. 
Prices from $2.50 up—Catalogue and particulars FREE. 
For 260,100 page ‘catalogue containing valuable infor- 
mation for the amateur yachtsman, showing several 
working illustrations of each boat, and a full set. for 
one boat. Fulllin’e of knock-down and completed poats. 
When so ordered--Patterns are expressed, charges pre- 
. -pafd, C. 0. D. to allow examination, 


BROOKS BOAT MANUFACTURING Co. 


Originators ofthe Pattern System of 
Boat Building 


401 Ship Street. Bay City, Mich., U. S.A 


BACKUS 


GAS & GASOLINE ENGINE 


Simple, Economical, Durable. 
Suitable-for all kinds of work. 


What Is Daus’ Tip-Top? 


the West’ and simplest: devi fbr ing 
the best and simplest device for makin 
, 100 copies from pen-wnitten and 5: : OUR NEW An Ideal 
copies ‘Tom typewritten original, we will SKELETON 
ship complete duplicator, cap size, 
W thout deposit, onion (10) WATCH Christmas 
days’ trial. READY FOR Z 


Price $7.50 leas D 
Gift 


h _ pane discountof Net DELIVERY 
. per ceMy oe OCTOBER Ist T 
Tho Felix A, B, Dans Duplicator Co., Daus Bldg, 111 John 8t., New York ‘ VV A Cc XH E. S eter ee tk , 
- Ss nm Watch not only shows you the timé, but how time is made. ccurate 
N An yarloties at 1owest prices, Best notes ' Our new. ear: Ready for delivery October es as ie ee all aeeeyaey Bee ae 
Tack an agon or || 0c ca. es made. TCH Cco., 37 aiden ane, New or 
: I Safe, THE NEW ENGLAND WA i O.; 
Cd iy fore eittines Bigg Gen Tool ere eace Y Snow Hill. London, England 
Money. Lists Free. CHrcAGO SCALE CO., Chicago, Ili. 


Photographic illustrations - The most complete library 
, q for illustrating lectures on ; of illustration fur every 
every subject, profession- : purpose.at reasonable cost. 

f i al and popular. - Send for catalogue, 


WILLIAM H. RAU, 1322 Chestnut Street PHILADELPHIA, PA. 


Our Microscopes, Microtomes, } All you save by using 


Laboratory Glassware, Chemical 


A tus, Chemicals, Photo } : . : 
Lenses and Shutters, Field Glasses, | roofing tin a little bit 


Projection Apparatus, Photo-Micro 


Cameras are used by the leading | lower in price and a 


Laboratories and Government De- 


5 partments Round the World. Catalogs gr eat d e ql ] ess in qu ality 


Bausch & Lomb Opt.Co. 


ROCHESTER, N. 


\ New York Chicago Boston Frankfurt, Gy than T a y | O r O ] d 
3 Style” tin will be lost 


"NATIONAL 
| 
MODEL Cc GASOLINE 


BURNHAM STEAM PUMP i ‘ 
: i: iler, Tank, | ee 
GREAT Beer, waver, Ott, Milk Whiskey, | a hundred times over in . Four Cylinder, Bevel Gear Drive, Double 


Condensations,Hydraulic Pressure® ; ines. Press ; . = 
Deep Well, Mine, etc. Will not short Stroke or Injure Bail Bearings, Pressed Steel Frame, Side 


from Load to No Load. Write for Catalog No. 15. the ; damage to your : Entrances, Finish and Trimmings the 


UNION STEAM PUMP CO., Battle Creek, Mich ¢ Finest. January Deliveries. 


BACKUS WATER MOTQR,.cheapest power known. 
Write for circular and prices. “d 


BACKUS WATER MOTOR CO., Newark, N.J..U.S A 


| oO: fuil tinevof Gasol nd Electric cars will 
THE MIETZ & WEISS KEROSENE house. SO Eeten hibticn ar the New York snd 
aril Sizes from pen A Chicago Automobile Shows. 
1 to 60H, P. and GAS ENGINE i == 
Send for pee hi ovine, ape te la x WRITE FOR ADVANCE CIRCULARS 
vatalogue. simple, reliable. © electric bate 
tery or flame used. Perfect regulae Every house owner cand every bui er 
ton... Belted ‘op, dlrectly: coupled to shouid Know something about.roofing ma- 
re ighting, charge ‘4 
te storage batteries, pumpiag and | terials, ‘The more a man knows about 
all power Pete, roofs, the surer he is of tin. The more he 
ADORE Bry New Yors. | knows about tin, the surer he is of ‘ Taylor | 
a vu. ‘&. GOVERNMENT, 'Old Style.’ ‘‘ Taylor Old Style” is eee ; 
rhe: % t Ae 
Generator Set, Paris Exposition, p00. ; Hed by the Arrow and Target on each shee 
Gold Medal, Pan-American Ex- ! 
position, 1901. Gold: Medal, Charleston, S. C., Exposition, .1902, 
Gold Medal and ‘Special )Piploma has been awarded to the 


Miez & Weiss Oil Engine as the Lousiana Purchase Exposition at St. N. & G. TAYLOR COM PANY 


Louis, 1904, 


Power WireRope 


Scale Removed Free! 


We will remove the scale from your boilers with a 
Dean Boiler Tube Cleaner 


We will loan you one of these cleaners for a free 
f |.trial. Write for our treatise, “ Economy in the Boiler 
Room.” 


ESTABLISHED 1810 ; . WM. B. PIERCE CO. 
Philadelphia "NATIONAL JAOTOR VEHICLE Co. 319 Washington Street, Buffalo, N. Y. 


1019. East 22d St. Indianapolis, Ind. 


FOR 
OWER- HAKERS. EXPERI: (Andrew, Cameric,,, Thomas A: Edison | RUZ |) ON TYPEWRITERS 
Le f MENTAL & REPAIR | | ano Operating, Why dont sou | Stghg Og of all Makes 
MOST POWERFULL WIRE ROPE MADE Mo Ee as te jonas came PVA, Misch elo, 
BRODERICK& BASCOM ROPE CO. foot Power, Velocipede book of instructions ROI tig Barclay St.“ nad Fa Salle St 
: ST.LOUIS,MO. op Stand’ up Tre one T09. paid) Send for cata- g Feary Bromfield St.’ sea rw ctidoti St. Fi 
a g- of electric appa: |, ST. LOUIS, 209 North 9th’st. 


% W.F.&JNO. BARNES CO. ratus, supphes and. 
Established 1872. ‘ 


1999 Ruby St., Rockrorp, Iu, 


: novelties. SAN FRANCISCO, 
J. H.-BUNNELL & Co., Inc., 20 Park Place New York. y : 7 " 536 California St. 
i g = } 4 ne 


Everything for the Automobile 


-Auto Fur Coats, - - $20.00 up 
Auto Rubber Coats, - - 6,00 up 
: Auto Cravanette Clothing. 
Yankee Spark Plugs, - - 2.00 


1 Yankee Electrical Cut-Out 
Switches, - - - - - - 150 


Big Free Catalog 


Removable Coupe Top Chelsea 
: ‘Latest product in . 
ae ELECTRIC: PLEASURE VEHICLES 


For Winter Use, Ideal 
For Summer, Remove the Top - 


ELECTRICS 


You See Them 
_Everywhere 


| POPE MOTOR. CAR CO.. 
Waverley Department. - Indianapolis; Ind. 


, OUR BUSINESS IS TO MAKE, 

MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 

R PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 

KINDS OF MATERIALS FROM COT- 

‘gag TON-SEED 70 ROOTS AND HERBS, 

BY AN UNEXCELLED PRO- 

i CESS. 1F YOU WANT 


FLECTRIC MOTOR & 
COUNTER SHAFTING 


The most practical, use- 
ful, instructive electri- : 
cal appliance made. Size, 1134 
x4x74 inches. Works perfectly. 
Outfit complete, ready for use, 
82.00. Send for cata- 
m logue No. 6 full of 
iw electrical goods, 
ui J. Andrae & Sons Co., 
» 474 West Water St., 
| Milwaukee, Wisconsin, 


Model 26C 


Price - $1,450.00 MACHINE, COME TO 


hus AND YOU WILL 


4GET THE BEST 


PAND STILL SAVE 


We have complete / . 
dutits or." COUR OWN ELECTRIC LIGHTS | 
Sekt eae oF OT WACORON & CO. 
So simple no electrician required. Light All the Time; E eR CATALOG NO 4.) MU NCY 2 Pa. 
as storage, battery included. Gas, Gasoline or. Steam : : 
engines used give, plenty .of: power for,pumping water, 


sawing wood, refrigeration, etc, For our new 56-page 
Catalogue describing over 100 different outfits, address 


ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn, 


Deer rine 


HAVER Horde YI CHBESEY 8 CO. 
1B to 21 Clinton Street, \ 


